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INSTRUCTION SEMINAR 
In Conjunction with the 
28th Annual Scientific and Clinical Session 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 


August 28, 29, 30 and 31, 1950 
BOSTON, MASS. 


HOTEL STATLER 


SCHEDULE 


MONDAY MORNI 


(A) 10:00-10:50 A.M. 

Neuro-anatomy of the 

brain and spinal cord 
Parlor B 


Corbin 


NG — AUGUST 28 


(B) 11:00-11:50 A.M. 
Neuro-anatomy of the 
brain and 

Parlor 


Corbin 


MONDAY AFTERNOON — AUGUST 28 


3:00-3:50 
Pathologic physiology 
of lesions o the brain 
(types and localizations 
producing motor dis- 
turbances) 
Parlor B 


4:00-4:50 P.M. 
Pathologic physielogy 
of lesions of the spinal 
cord (localization of le- 
sions, includi polio- 
myeli itis) 

Parlor B 


Karnosh 
~ TUESDAY MORNE: 
8:30-9:20 A.M. 
Pathologic physiology 
of peripheral nerve le- 
sions, including the 
neuritides 
Parlor B 
De Lorme 


Karnosh 

NG — — AUGUST 29 

(F) 9:30-10:20 A. M. 

The physiologic effects 
heat 

Parlor B 


Bierman 


WEDNESDAY MORNING — AUGUST 30 _ 


(G) 8:30-9:20 A.M. 
Technic of medical 
writing 


Parlor B 


Hammond 


9::30-10:20 A.M. 
Technic of medical 
writing 
Parlor B 


Hammond 


RSDAY MORNING - -- ~ AUGI IST 31 


8:30-9:20 A.M. 
Physics of muscular 
action 
Parlor B 


(K) 9:30-10:20 A.D. 
Physics of muscular 
action 


Parlor B 


ion 


Lion 


occupational therapists may enroll for 
numbered i 


MONDAY “MORNI 


10:00-10:50 A.M. 
Recent hormonal in- 
vestigations in rheu- 
matoid arthritis 
Parlor C 
Polley 


series 
NG — ‘AUGUST 
11:00-11:50 A.M. 
Recent hormonal in- 
vestigations in 

matoid arthritis 

Parlor C 
Polley 


~ MONDAY AFTERNOON — AUGUST 28 


@) 3:00-3:50 P.M. 
Physical Medicine in 
rheumatoid arthritis, in 
the light of the new 

treatment 
Parlor C 
Clark 
/ESDAY MORNI 
«s) 8: 30-9: 20 AM. 
ge of pa ic 
gaits, and 


Deaver 


4:00-4:50 P.M. 
The clinical use and 
dangers of microwave 

Parlor C 


NG — AUGUST 29 
9:30-10:20 A.M. 
Resistive exercises in 
treatment of poliomye- 
litis 
Parlor C 


Schram 


WEDNESDAY MORNING — AUGUST 30 


8:30-9:20 A.M. 
Useful mechanical de- 
vices used in Physical 
Medicine ~~ Rehabili- 


(8) 9:30-10:20 A.M. 
Exercise in the treat- 
ment of asthma 
Parlor C 


Baker 


~ THURSDAY MORNING — AUGUST 31_ 


(9) «8:30-9:20 AM. 
Indications for ortho- 


(10) 9:30-10:20 AM. 
Disabilities of the 
shoulder 


Note 


The Committee on Education of the American Congress « 


of Physical Medicine is in of 


instruction seminar. It is purposely planned to limit the subjects in any year to a few topics im order 
to devote enough time to those subjects to give these attending a good review, both from the standpoint of 
basic knowledge and from the climcal standpoint. Certain groups of these subjects will be repeated every 
three to five years 

Courses will be offered in two se te groups: 
on basic subjects and this group be open only Y- A second group 
courses will present more general and clinical subjects. Physicians and therapists ma 
register for the second group of courses. Only those therapists registered with t 
can Registry of Physical age | Technicians or the American Occupational Therapy Asso- 
ciation will be permitted to enroll for the instruction courses. The , for a single lec- 
_ ture is is so 68.60. for a full Schedule of ten lectures. $15.00. 


the 


For full information and application form address 
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Look for INDUCTOTHERM-— 
the one unit that gives you.. 


APPEARANCE MOOERATE PRICE 
mar 


First off, let's consider the automatic time 
a convenient device that automatically 
terminates the treatment just when you 
want it to, leaving you free for your next 
patient What's more, there's a patient-cor 
trolled pall switch that makes it possible 


for the patient to terminate treatment 


In addition, the Model E Inductotherm has 
an output ample to elevat putient 
temperature to the liumat 

and suthcrent for regional app! 

of the oper tron of a fever 

Then there s the smart 

styling that will complement ny 


settiny 


You It be glad to know. too, that 
the initial cost of the Model E ts 
SUTprisiny ly moderate. Yes, 
manufacturing efhciency makes 
possil le the acheverment of a new low 


pe level. A saving thats issed 


to you. And back of the Inductotherm 
stands GE's nationwide service and 
enyinecring 48 near fo you as your 
telephone See your local Gl a 


*presentative full details or write 
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of three F.C. C. approved models 

of crystal controlled or non-crystol 
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: formance at a reasonable price. 


The most complete line of 
ultra violet generators for the 
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; ized irradiation, intracavity irradiation 
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An electronic low voltage 
wave generator with all fun- 
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oidal” Automatic polarity reversal at 
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practical therapeutic wave forms. 
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INFRARED HEATING OF TISSUES * 


FRANCIS X. SWEENEY, M.D. 
STEVEN M. HORVATH, Ph.D. 
H. C. MELLETTE 
and 
B. K. HUTT 


PHILADELPHIA 


The particular property that distinguishes infrared radiation is that when 
absorbed in the tissues it produces no specific reaction, causing nothing but 
a rise in temperature. Nonetheless there has raged a long controversy re 
garding the relative ability of various fractions of infrared energy (in terms 
of near and far infrared) to penctrate tissues. Although it may be true that 
one or the other may penetrate a fraction of a centimeter deeper within a 
certain small unit of time, the main fact has been ignored, i. e., that the sum 
total of the energy being delivered by a source should determine, all other 
conditions being equal, the final temperature in the part being treated. In 
current textbooks on physical medicine’ it is stated that near infrared is more 
efficient in heating human tissues than is far infrared. These statements 
were apparently based on reports by Sonne’ and Loewy and Dorne? How 
ever, Laurens and Foster’ showed that “In the infrared bands, the effects 
ire very similar, the temperatures at all depths produced by a given quantity 
of energy from the hot plate (long infrared) being practically identical with 
the temperatures produced by the same amount of energy from the electri 
heater (shorter infrared).” Recently in a preliminary communication’ the 
the statement was made that far infrared radiation was more efficient than 
near infrared radiation. This confusion in delineating the effect of infrared 
radiation suggested the need for reinvestigation 


Methods 


Phe experiments were performed on 10 healthy males. The subjects were stripped 

to their shorts and were lying on a bed in an ambient temperature of either 30.5 © 10 C, 

warm room) or 205 05 C. (cool room). After a rest period of approximately thirty 
minutes, temperature measurements were begun and control readings obtained for the 
following thirty minutes. An infrared source was then applied to the upper thigh or in 
several instances to the buttocks. Temperature measurements were continued for an 
additional sixty minutes in order to secure information on cooling rates. 

The electromotive force developed by copper-constantan thermocouples was record 
ed by means of a modified Brown Recording Potentiometer. Each temperature was record 
ed once every 110 seconds. Thermocouples were placed on the outer lateral surface of each 
thich, on one big toe of each foot, on a middle finger and in the room air Needle 
thermocouples were employed to measure muscle (45 min.) and subcutaneous (6 to 10 
mm.) temperatures All couples were protected from the direct rays of the lamps 
employed as infrared sources. Rectal temperatures were measured by a calibrated clint 
cal thermometer immediately before and after treatment. In a majority of instances 
they were also obtained at the cessation of the experiment 

In order to determine the total effective energy output of these lamps, as clinically 
employed, calorimetric studies were made The calorimeter was a tapered blackened 


* From the Department of Physical Medicine, Graduate School of Medicine University of Pennsylvania 
* Aided by a grant from the National Foundation for Infantile Paralysis, Inc 
Twenty-Seventh Annual Sesion of the American Congress of Physical Medicine, Cincin 


, and Mendelasohn, K Brit. M. Pull, 3:143, 1845; Proce. Rey, Soc. Med. 28: 
1946 Sonne, D Acta med. mandinay. 54:3536, 1921 (c) Laurens, H., and Foster, P. ¢ 
. Physiol 3372, 1937 

Loewy, and Deorne, Strahlentherapie 20:431, 1625 

Gersten, J. W.; Wakim, K.; Stow, R., and Porter, A. M Federation Proc, 8:56, 1949 
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evlinder, having a volume and surface area similar to that of an adult human thigh 
Although these studies do not pr vide an exact estimate of the amount of energy being 
absorbed by a patient + thieh, the lo provedle tor a miparative « aluation of the total 
energy which was directed at the patient 
Two sources of near and three ( far infrared radiation were emploved tm these 
studies All units were preheate period of ten to fifteen minutes prior to Use 
The lamps have the rac rists 

1 infrared distances soalite, Burdick Type 
7.12. watts 

2 Near infrared: emy 
at 40 inches, carbon clement ! 

ln 3 Far infrared; employed at a 


7.4) carborundum element 1) watts 
Lut 4 Far infrared; MeCal Desert Lamp, employed at a distance of either 20 or 


inches, carthen element watts 
Rurdick Baker type [-S, 8 tungsten filament bulbs, 60 watts 


instances 


distance { 24 inches Zoalite Burdick Type 


Near infrared 


each, total 480 watts 
In a number of these unt V pet » lower pewer input The 


imput we htage was dt m 110 to 6 


Results 


The calorimetric studies were con lucted in the same manner as the 


enbiects. Duplication of results was obtained on 
It was observed that if the lamps 


experiments on the human 
the first runs on each mtr ured source 
er considerable periods of time (three to five 


hours), the energy output as measured, tended to decrease for a few runs 


were employed steadily 0% 


only exception was observed 


and then to be restabilized at a new le 
increased before stabilization 


with unit 5, with which the 
in calories per minute, as follows 


The energy output of the units was 
+. 0.3720, and unit 5, 0.6328 


unit 1. 0.3901; unit 2, 0.3958; unit 
The output of the first four units was iImost identical, and rather exact com 


arison can be made of their ability to ratse tissue temperatures. The major 
} 


difficulty of such compari» 


loss to the subject, of the ener 


n hes in determining the extent of spillover, or 
utput «of these heat sources In all probabil 


itv there was an equivalent amount ot s ch loss both in the calorimeter em- 


ct being treated 


ployed ind in the thigh 
the warm and 10 were made in the 


Cwenty-four of the test 
cool environment The ch rectal temperature were not significant, 
being = OOS degree ©. In the tv of the expermments no change was ob 
served. The temperature ect J. opposite, thigh was generally un 
altered during the experme: changes did occur, they were usually 
decreases (fig. 3) or very on I light merease (tg 1). In two of the 
trocks, surface temperature rises 


four test e heat w 
. certain amount of direct spill 


m the control side were 
over. Peripheral or toes as a consequence of the 
heating was rarely occurred twice during tests at 30.5 C. and 
once at 20.5 ¢ np , ed this effect on more than a single occasion 
lhe mean changes in the temperature of the surface of the subcutaneous 


tiasues following the application of near and far 
infrared radiation are presented in tables | nad 2. Charts 1 to 5 are presented 
for the purpose of tlus more completely and adequately the minute 
nit 2 was the most effective in elevating 


tissues and of the mu 


to minute changes 
the surface tempet f environmental temperature, The final 
the heating period was found to be rough 


maximum skin 
ly equivalent im he remaining infrared sources 
were roughly comp: n inducing rises in skin temperature It was 
somewhat disturbing I that unit 5, despite its having the largest 


a 
i 
3 
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MUSCLE, THIGH 
SUBCU. THIGH 
SURFACE, FINGER 
SURFACE, LT THIGH 
SURFACE, RT THIGH 
SURFACE, TOE 
ROOM AIR 


CONTROLS 


30 45 60 7s 90 
MINUTES 


Chart 1 The temperatures of various areas before, during and after 
exposure to a source of near mifrared radhaton The experiment was con 


This subject was the only one who showed 


ducted in a warm environment 
a drop im muscle temperature during treatment with unit 


Vean Changes in Temperature of Jissues as a Consequence of Heatmg asth 
Various Types of Infrared Sources 


(Nude Subjects at an Environmental Temperature of 305 * 10 


Change Temperature ¢ 
Infrared Heat Teeny Heatin cooling 
15 Min Min 15 Min Mon Min 60 Min 


source ‘ 


Skin surtace 


Near, unit 34.38 6 28 5 120 0.74 0.20 
Near, unit 5 420 3M) 5 1.16 1.16 1.02 


Far, umit 34.12 096 0.62 0.24 
Far, unit 3 M40 4.70 2 160 103 
$ 33.80 2%6 1.20 080 023 
Subcutaneous tissues 
Near, unit 2 . 35.20 4.06 1.20 0.80 0.23 
Near, unit 5 5 432 240 1.08 104 0.76 
Far, unit 1 5 Mw 206 10 094 O58 
Far, unit 3 ; 5.10 237 20; 1.50 110 O.B5 
Far, unit 460 1.73 O83 0.50 0.13 


Far, unit 


Muscle tissues 
Near, unit 2 MSR OM 042 
Near, unt 650 0.32 7 O55 O43 
Far, unit 16.600 g 5 O44 0.32 
Far, unit 3 3.87 0.00 0.50 
Far, unit 4 : 36.76 0.07 . 0.33 0.17 
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Sage 
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260} 
| 
| | | | 
220 | | i} 
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MUSCLE, THIGH 


SURFACE, THIGH 
—~ 


\ 
\ 4 


SuRFACE, 
FINGER 


CONTROLS 


240 “SURFACE, TOE 
HEATING — 
wits 
NEAR INFRA REO 
ROOM AIR 4 
— 


45 
MINUTES 
: e of energ’ calorimetric determinations), was not more capable ot 
lhis was probably related to the fact that a larger 
Fame 2 Veun n Temperatur Tissues as a Consequence of Heating worth 


1.80 


lhe near infrared sources were also the most effective in elevating the 
tt heutaneous tissues while heat was being produced. This 
the first fifteen minutes of the 


t} ] ‘ring 
a » the muscie issues during 


AM 
4 
| unit #2 
400} 
/ 
“oO Svacy 
L 1 
Soap 
340} 1 
4 Ney 
A 
| 
300} 
\ 
| 
| 
260} 
+ 
t 
q 
on i 4 
‘ Temperature of 20.9 OSC.) 
Change in Temperature ¢ 
Cooling 
am 1% $06 3.10 2.12 1.58 
6.30 oR 230 1.50 0.95 
34 $80 2 1.70 1.15 O85 
Fa 
var 0.38 064 0.62 050 0.38 
ten 
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heating period. At the cessation of the treatment this was still true but 
not to the same extent. Unit 1, far infrared, was able to raise muscle tem- 
perature to nearly the same degree as unit 2. In the experiments conducted 
in a cool environment the far infrared was more effective in elevating muscle 
temperature than the near infrared (table 2) 


420 


HEATING 
with 
FAR INFRA REO 


MUSCLE, THIGH 
THIGH 
SURFACE, FINGER 
SURFACE, LT THIGH 
SURFACE, RAT THIGH 
SURFACE, TOE 
ROOM AIR 


CONTROLS 


90 


changes in different timucs observed while the 
nvironment and exposed to far mfrared radiation 


Phe cooling curves are probably of even greater interest than the heating 
curves. In only a few instances had the elevated tissue temperatures returned 
to control levels within one hour following the treatment. The surface and 
subcutaneous temperatures dropped precipitiously immediately on cessation 
of heating whereas in most all instances muscle temperatures rose, some 
times to levels double those observed during heating, or else fell very slowly 
this was observed in both warm and cool environments. 


Comment 


It may be trite to repeat that from antiquity it has been known em- 
pirically that heat per se would relieve pain and promote recovery from cer 
tain disabilities. However, since the advent of Maxwell's electromagnetic 


theory and the manufacture of heat-producing therapeutic devices classified 


as delivering near or far infrared radiation, much ambiguity has resulted re 
warding our knowledge of infrared heat and its effects. Cognizant of this 
state of affairs, we felt impelled to take the various infrared lamps and heat 
ers used in our department for the treatment of patients and test them under 


ve 


| 
| | 
360} 
} 
| | 
340} 
| | 
| — | 
| 
| | | 
260 + 4 
| 
| 
| 
| 
| oo 
| | ; 
os 
o—o 
220 
0 30 45 60 75 | 
MINUTES 
subject was in a warm 
| 
—_ — 
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held conditions, in order to gain some knowledge of their relative heating 


abilities and efficacy 


The physiologic reactions to local heating are rather complex. It is 
known that the rapid increase in peripheral circulation of the locally heated 


area increases the thermal conductivity of the tissues and distributes the 
heat over a ery larye irea, mm tact through the whole body, and thus hinders 


HEATING 
wit 
NEAR INFRA REO 


MUSCLE, THIGH 
SUBCU THIGH 
SURFACE, FINGER 
SURFACE, LT THIGH 
SURFACE, RT THIGH 
SURFACE, TOE 
Room air 


MINUTES 


the rise in local temperatu ‘ f Sir Thomas Lewis and his asso 
ciates Suggests that reflex vasodilatation to warmth at a distance was entirely 
dependent on the svmpat ‘ the area involved (inhibition 
of normal tone) Tlowe co isenlar adjustments in dener 
vated areas has lon coynied. Warming the skin surface to a tem 
perature of 37 C. « oc rapidl nd mot only does the venous blood ta 
ts return reat ou { nel tl nore rapidly the greater the vasodila 
tation, but the inet rt pply warms the tissue at the expense 
of the rest ce ho e 3 he vascular dilatation acts as a de 
terrent, constantly brin g in blood ower temperature and cooling the 
local area at 

Phe evaluation of tl fective f heat sources presented quite a 
problem } omet ' to determine radiant flux were not 
employed, for it ' n tl “at energy from the usual clinical sources 


is received on the part t eu din the form of a senes of “contour lines” 


4 
vai? 
400 
seo 
| 
40 | 
‘ 
20 
| d 
300; 
| 
| 
260} 
| - 
240) 
q 
azo}; 
Chart 4 rface areas and of deeper tresues be 
lore rime site ony trared rachation The subject 
“a te warn r environment 
4 3 t 


INFRARED HEATING — SWEENEY, ET AL 499 


of varying energy levels.* These were demonstrated in a striking manner 
in our experiments when 3 of the subjects suffered burns illustrating definite 
“energy profiles.” Also, all lamps or heaters used clinically have a “spill- 
over” due to the fact that, unlike roentgen rays, infrared has no definite beam 
of radiation to be focused on the part; and at the distances specified for use, 
some of the radiant energy goes by the part to be treated. Hence it was felt 
best to measure the total effective energy by use of a dummy having the 
same configuration as that of a thigh and placed in the same position and 


unit es 


HEATING 
po MUSCLE, THIGH 
INFRA REO suecu 
| SURFACE, FINGER 
SURFACE, LT THIGH 
SURFACE, RT THIGH 
SURFACE, TOE 
Room AiR 


4 fle 
30 45 60 90 
MINUTES 


Similar to chart 4, with the exception that the test was con 
ducted in a cool environment 


treated in the same manner as the human test limbs. Calorimetrically, all 
the sources, with the exception of the baker, gave total effective energy figures 
in the range of 0.39 calories a minute 

In several experiments the voltage was reduced to approximately 60 
per cent i. ¢., from 110 to 65 volts by means of a powerstat. Calori- 
metric determinations indicated only 40 per cent total effective energy under 
these conditions. This finding agreed with the rises in skin and subcutaneous 
temperatures, which were roughly 40 per cent of the full power studies. The 
muscle temperatures remained unchanged or fell slightly. Weak sources of 
infrared irradiation are apparently of little clinical value. 


The lamps were employed at distances recommended for most effective 
clinical use. In the case of unit 2, however, burns were produced in 3 of 
the 13 experiments that were conducted. The same subjects had been ex- 
posed both before and after these incidents without repetition of these injur- 


| | 
| | 
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kin temperstures ired both within the burn area and at distances 
A) millimeters aw f eighborhood of 42 C. It was some- 
ing to obtain burns : However, subcutaneous 
orres}» vater 7 degrees C. in these 

subjects 
Three f: me near infrared sources (units 1, 2, 3 and 4) delivered 
ipproximately equivalent total energy as determined calorimetrically, The- 
ly they , have produced somewhat equivalent changes in tissue 


i 


temperatures hn (infrared) wa fir vy the most inferior in this re 
the remaining two far infra 

st rapid rise in surface temperature 

ce. Interestingly, the temperatures 

«| to decrease during the latter 
heating period. Fven in these circumstances the values for these 
still higher than the final values obtained with far infrared. How- 
tissue temperature gradient was reversed 

igreement with those presented by 

Sonne and others In order to elim 

pe found effects from \ tlar changes and leave only conduction 


rotion of “penetratit as possible compli ating agents of pene 


deep lavers, similar rt were made in a constant temperature 
t 20.5 degrees C. (table 2). Here again the greatest skin temperature 
oduced by the near infrared (unit 2), attaining final values (40.4 
ved in the warmer environment. The subcutaneous 
e greatest with the far infrared. The 
wever, somewhat lower in this cooler 
there may be an optimum environmental 
idministration of treatments 

maximum effect on the skin surface. The 
immediately after the application of 
until the surface temperature nears its 
ired sources appeared to induce eleva 
itaneous temperatures at about the same time 
treatment (chart 3). This difference in response 
even more noticeable in the cooler environ 
these observations that far infrared has 
the surface and reach the blood supply 

‘¢ with Gersten and co-workers.* 
mperature equalization was apparent 
omparative studies conducted at the two environments. The role 
system was emphasized again in the changes observed dur 
\fter heating was discontinued, the surface and sub 
ecipitiously while the muscle temperature 
ition observed while heating. In a number 
is temp ures continued to rise for a short 
ntinued Chis was related to the conduction or 
maintained hot skin to the deeper tissues. This 


ion of heat may be of greater importance to therapy than the initial 
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results of the analysis will be presented later. The total energy input into 
the tissues appeared to have an important effect on the cooling rate. 


Regardless of wavelengths, the heat delivered by infrared sources was 
mainly concentrated at the surface. Deep temperatures were seldom found 
that exceeded those at the surface, It would appear that if heat, and heat 
alone, was desired no spectral band possessed much advantage over another. 
However, if rate of heating or maximum effect at certain levels was a matter 
of importance, then some slight advantages accrued to one source and other 
slight advantages accrued to another. However, the temptation to agree with 
Laurens and Foster” that the infrared bands produced similar heating effects 
is great 


Conclusions 


Infrared energy is primarily a means of delivering heat to the tissues, 
and, as such, grouping into spectral bands does not appear to be justified. 
However, for conventional therapy no marked advantage favors far or near 
red sources, since the final determinants are total energy delivered and ef- 
fectiveness and patency of circulation. The far infrared sources were able 
to penetrate the subcutaneous tissues directly, while the near infrared could 
extend into the deeper tissues only through the medium of conduction and 
circulatory distribution. This may influence therapy only when in some par- 
ticular instance rapid elevation of subcutaneous temperatures is necessary. 


The discussion of this paper will appear in a later issue of the ARCHIVES 
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LOCAL EFFECTS OF MICROWAVE RADIATION ON 
TISSUES IN THE ALBINO RAT * 


LEONARD ESSMAN, M.D 
NEW YORK. N.Y 
and 
CHARLES 5S. WISE, M.D. 


WASHINGTON, D. C. 
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priate animals were killed, and gross and microscopic changes in the skin and subcu 


taneous tissue and lumbar muscles were observed 
Results 


With microwave radiation it was found that the precise dosage neces 
sary to produce a predictable thermal lesion was not always possible This 
was due particularly to the short distances between the source of radiation 
ind skin required over the small exposed area. When lesions were produced 
thev were classified as “minimal,” “moderate” or “severe.” 

In 7 animals exposed to microwave radiation at a distance of 4 em. for 
fifteen minutesthe final skim temperatures immediately after exposure ranged 


between 44 and 5O ¢ The resulting lesions were classified as “minimal.” 
Phese lesions consisted of a well circums ribed edematous patch usually con 
taining a few petechial hemorrhages The edema usually subsided within 


one to two hours following exposure, and on gross examination twenty-four 
hours later there did not appear to be any gross evidence of tissue destruction 
except for the petechial hemorrhagic areas. In none of the animals killed 
at varying intervals following exposure to microwave radiation was there 
yross evidence of tissue necrosis of either the skin or underlying tissues 
Microscopic studies of selected inimals verified the gross findings, There 
was no microscopic evidence of significant deep tssue changes which could 
be explained on the basis of thermal injury tm any of these animals 

a group of approximately 20 animals in which skin temperatures 0! 
SO to 55 C. obtained after microwave it iiation, “moderate” to “severe” 
burns were produced “Moderate” thermal injury consisted of a central 
area of necrosis and tissue coagulation involving the skin and subcutaneous 
tissues, with edema and inflammatory reaction In the surrounding superficial 
and deep tissues In the “severe” thermal injuries the area of necrosis Was 
extensive, involving the underlying muscle tissues with propdrtionatels 
yreater inflammatory response around the involved areas In both of the 
latter groups varying degrees of secondary inflammation and infection were 
observed, varying from a mild supert ial infection around the necrotic area 
to an extensive deep purulent area with sloughing of considerable tissue 
Gross sections of the animals where “modet ite” to “severe” thermal injuries 


had been produced showed the usual findings of a third degree burn. 
} 


In animals exposed to infrared radiation comparable burns were pro 
duced with tissue changes similar to those previously described between 
temperatures of 44 and 5O ¢ Che “minimal” lesion showed edema and 
petechiae with rapid resolution of the edema within several hours and no 
gross or microscopic changes left on the surface or underlying tissues. Wath 
more intense infrared radiation, resulting 1 Neher skin temperatures, “mod 
erate” to “severe” burns were produced with approximately the same degree 
f tissue destruction as previously described. Figures 1 and 2 show typi il 


lesions produced by microwave irradiation in selected animals 


The one difference n ited in these two groups, but which could not bn 
quantitatively evaluated. was the extension of the “moderate” to “severe” 
burns in the deeper underlying tissue with microwave irradiation as com 
pared with infrared radiation Figure 3 shows microscopic sections taken 
approximately one week after exposure to microwave irradiation showing 
the overlying necrotn and coagulated tissue with extension of the tissue 
necrosis into the lumbar muscle group with a surrounding inflammatory 
zone. Notable is the deep extension of the thermal injury in this mstance 
as compared with figure 4 showing typical third degree burn produced with 
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infrared .adiation. In both these instances the overlying skin injury, the 


f tissue coagulation, ete., were similar. It is to be noted that the ex 
of the thermal injury into the deeper structures appears to be con 


siderably more prominent in the microwave-exposed animals. In all instances 


where infrared radiation burns extended into the underlvir muscles and 


which were classihed as “severe” the overlying skin lesions were considet 


larger in extent, u 
the mpar ible 


In view of the ilties 


articularly with microwave radiati 
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Fig. 1 Representative thermal lesions immediately following microwave radiator 
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a Comment 
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lesions statistically or quantitatively and compare with any great degree of 
accuracy the depth of thermal injury produced with microwave, as compared 
to infrared, radiation. This ts particularly true in the small experimental 


cTroscopie section of a therma sion one week after microwave irada 


showing extension of the burn into the underlying muscle 


animal used. The interesting and important negative finding, however, ts 
the absence of either gross or microscopic evidence of any deep tissue or 
subcutaneous changes in animals receiving minimal thermal burns following 
microwave irradiation which were observed for 
longer 


a period of three weeks or 
Stated in another way, it may be said that under the conditions 


Fig. 4 Microscopic section of a thermal leme ee " frared irradiator howing extensive 
coagulation and necrosis of skin and sulxutanco ins inte the underlying 
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of this experiment it was not possible to produce thermal lesions in the un- 


derlving subcutaneous or muscle tissue with use of microwave irradiation 
inless there was gross evidence of thermal injury to the superficial skin 
layers There is also reported the qualitative findiag that where thermal 
injury was produced with microwave radiation there appeared to be greater 
extension of the lesion into the underlying tissues than when infrared radia 
tion was used Studies by other workers’ have shown that there is some 
evidence, both in vive and in vitro, that elevated temperatures in the deep 
layers give rise to the theoretical possibility that deep tissue burns might 
be produced in the absence of any appreciable superficial thermal injury to 
the skin. The 12 em. microwave radiation upon entering tissue is attenuated 
to approximately 2 to 3 cm. in wavelength. This would allow for the oc- 
currence of reflection phen mena of standing waves in tissue in which lay ets 
have approximately the latter dimension. It might be that in the larger 
experimental animal or in the human being such standing waves and deep 
burns could occur 
In the previous experiments reported by Wise, Watkins and Castleman, 
the extensive bone changes occurring tn the absence of marked skin destruc 
tion when microwave radiation was used may be the result of some reflec 
tion phenomena at the bone-soft tissue interphase. In experiments on dogs 
reported by Osborne and Frederick™ recently, it was stated that in certain 
experiments the final depth temperature at 1!) inches following exposure 
to microwave radiation was greater than the temperature in subcutaneous 
tissue or at a depth of lL inch. In a personal communication from the Ray 
theon Laboratory concerning the trradiation of nonliving muscle tissue the 
main 1 temperatures were recorded at a depth ot ipproximately 2 cm 
It would thus seem that the its obtained on the small experimental ani 
mal cannot be interpreted | n applied to the human subject, in whom tissue 
laver dimensions are of « ‘ rreater magnitude. Under the cond 
the expermments ed herein, however, it does appear that it ts 
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extension of the tissue injury as evidenced by gross and microscopic tissue 
examination was deeper and more extensive in microwave radiation in rela- 
tion to the superficial lesion than that in similar animals irradiated by infra 


red radiation. 


3. Skin temperature measurements under these conditions indicate that 
the thermal threshold for superficial burns with microwave irradiation com 
pares with the skin temperature threshold for tissue damage with infrared 


radiation 


4. The results of the experiment confirm previous studies and clinical 
observations concerning the deeper penetration and thermal effects of micro 
wave radiation as compared with infrared radiation 


Discussion 


Dr. H. M. Hines (lowa City): The 


findings by Dr 


Wise on the local effects 


of microwave radiation on tssue in the 


albino rat are m 
investigators 
irradiation with 
primarily of ex 
gemic properties 
atherma! effects 
to my attention 
It would appe 
sented by Miss 


accord with those of other 
namely, that the effects of 
microwaves are due either 
clusively to their thermo 
No clearcut evidence for 
of microwaves has come 


sar trom the evidence pre 


Murphy at the Wednes 


day morning session and from previous 


studies by some 
that the most 


, but not all, investigators 
pronounced rise in tissuc 


temperature occurs in superficial rather 
than in deeper tissues. In general, it ap 


pears that a greater rise in temperature oc- 
curs in superficial tissues with high fre- 
quency short wave irradiations than with 
the longer wavelengths employed in short 
wave diathermy. This does not mean that 
the superficial tissues will always exhibit 
a higher temperature than that found at 
the same time in dee per tissues; it means 
only that the imerement of increase is 
greater in the former than in the latter 
Differences in the composition, the blood 
and in the volume of blood flow through 
deep and superficial tissues, as well as dif 
ierences due to heat exchange with the 
environments, preclude quantitative esti- 
mations of the amount of heat produced 
during the irradiation of living tissue. 
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A NEW METHOD FOR ERGOMETRIC MEASUREMENTS * 


KURT S. LION, ENG. D. 
EDWARD R. POWSNER, B. Sc. 


CAMBRIDGE, MASS. 


used in physical medicine measure either the 
s power developed or the static force 
Measurements of this kind are 
requirements of the medical practice; how- 

t measurement of transient muscular forces 

transient forces ari instance. when a load is moved from one 
on to anothers wi ff an object and/or kicking are examples 
sient { cur, even the short movement of a limb be- 


vements 


an be measured conveniently by dif- 

function of the limb or of the load moved. 

the example of figure la An object or a 

oved by muscular force into the position B 

The entire moving process is then described by 
time f t, the muscular force is assumed to be 
curve la is differentiated in figure 1b. This curve, the 
shows the rate of change (slope) of the position function 
the movement. In this particular example the velocity 
naximum and is then reduced to zero at the time 
differentiation, i. e., the rate of change of the 


re rhis curve represents, therefore, the ac- 
e the acceleration is known, the muscular force 
m Newton's law, which states force is equal 
ecessary, for absolute measurements, to know 
r comparative measurements even this figure 


is kept constant 


ly proportional to the second derivative of 
measurement of such forces in transient 


ssible in principle. However, the method is prac 


ifferentiation can be accomplished automatically. 
le if the movement is tranformed into an electrical 
figure 2. The transient process consists 

if which slides with negligible friction on 

oupled with the sliding contact of a poten- 

nnected to the input terminals of the poten 

tween -f and B changes as the mass M is moved 

in be accomplished with a capacitor C,, and 

It is well known!’ that, within limits, the out 

the resistor RX, is proportional to the rate of 
differentiation process is repeated by 


which the output is fed into the 
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meter or recorder T. The indication of this meter js then at any time directly 

proportional to the muscular force causing the displacement of the mass M 
There are several advantages connected with the use of this method, The 

electrical indication makes possible a recording of the instantaneous forces, 


8 


POS/TION 


4 


TIME 


VELOC/TY 


ACCELERATION 


aa 


Position, velocity and acceleration of a mass in a 
transient ergometer 


as well as direct reading of the peak and the average force. The transfor 
mation of the position or the displacement into a proportional electric voltage 
can be accomplished with a great variety of means, such as strain gauges or other 
transducers. For some cases photoelectric arrangements may even be used 


G 


Fig. 2 Schematic diagram of a transient ergometer. The output meter 
measures the muscular force causing the displacement of the mass M. 


as movement pick-ups, so that no mechanical connection need exist between 
the patient and the ergometer arrangement. 
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An interesting application of this method is the ergometric testing of the 
extrinsic Ocular muscles.’ he transformation of the position of the eyeball 
into a corresponding voltage is hereby particularly simple, since a permanent 
polarization exists generally between the cornea and the retina? A DC 

tage arises, t between two electrodes attached to the subject's 
“mple* The magnitude of this voltage depends upon the angular deflection’ 
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celeration, of the eyeball of a subject 
pri 


of the « val vd 4 etween O and about 100 microvolts. With these 
mall inpu lta special technics are required to amplify and record the 
signal olt mplity m is required at the input, poimts 4 B of figure 2, 
ind after ea of differentiation, points ))-F and F-G; power amplification 
ray uit to the recorder, points F-G. Figure 3 shows a 
ind acceleration of a subject reading a line 

ites the forces of the extrinsic ocular muscles which 
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meter for transient muscular forces is described. 
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oltage is proportional to the acceleration of 
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ELECTROPHORETIC ANALYSES OF PLASMA AND SERUM 
PROTEINS IN RHEUMATOID ARTHRITIS * 


J. l. ROUTH, Ph.D. 
and 


W. D. PAUL, MLD. 


IOWA CITY 


Changes inthe plasma proteins in rheumatoid arthritis have been ob 
served with the aid of both physical and chemical fractionation methods 
Davis' in 1936 subjected the serum of 15 patients with advanced rheumatoid 
arthritis to the fractionation procedure of Howe. He noted a moderate de 
crease in albumin and an increase in globulin, particularly in the euglobulin 
fraction. The plasma fibrinogen exhibited a slight increase but was not pro 
portional to the increase in total globulins. In 2 cases of Still's disease 
(juvenile form of rheumatoid arthritis), Taussig? reported a decrease in al 
bumin and an increase in euglobulin. 


The development of a suitable apparatus for the electrophoresis of plasma 
proteins in 1937 by Tiselius*® and its modification by Longsworth* added phys 
ical methods of separation to the study of plasma proteins in rheumatoid 
arthritis. Swartz’ observed an increase in the ® and v globulins while Loy 
gren® found a slight decrease in albumin associated with a definite increase 
in 7 and a possible increase in # globulin by electrophoretic methods. 


In a study of 7 cases of chronic rheumatoid arthritis, Malmros and Blix’ 
reported a moderate decrease in albumin and an increase in globulins. The 
« globulin fraction was increased in 6 cases, the 7 globulin in 4, while fibrin 
ogen showed an increase in all 7 patients Dole and Rothbard*® made a series 
of electrophoretic patterns of the serum of | patient’during various stages of 
rheumatoid arthritis. In the active stage, they noted a definite decrease in 
albumin accompanied with a marked increase in %,, % and 7 globulins. In 
general, these changes reverted to normal as the disease became quiescent 


Three short summaries of electrophoretic investigations of rheumatond 
arthritis have appeared in the last three years, but no data have been pre 
sented for comparison of their results. Verlmann and Kaufman’ in 1946, in 
a study of 23 patients with this disease, observed an increase in @ globulin in 
the early stages followed by an increase in 7 globulin in the later stages 
Chey also noted a change toward normal values as the patient improved 
\t the Seventh International Congress on Kheumatic Diseases in June, 
1949, Olhagen’ reported on electrophoretic analysis of plasma proteins in 


rheumatic diseases. The active stage ot rheumatoid arthritis was characterized 


* From the Department of Prechemistry and the Diviswn of Physical Medeine, College of Medreme, 
State Umversity of lowa 

* Read at the Twenty Seventh Annual Sesion « | tican Congress of PI cal Mecicone 
nati, Sept. 9, 1949 

* Aided in part by grants from Inetitute for Study « dd rugs, and Uristel 
Myers Company 
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lyloarthritis kylopoietica. They used a phosphate buffer 
h does not give s satisfactory a resolution of elec trophoretic 
barbiturate ffer empl ed by most investigators No data 
were presented, although these investigators stated that their 

d simil to those of Svartz and Olhagen 
the relative ircity of data en serum or plasma of patients 
id arthriti btained by the most recent electrophoretic technic, 
terest to investigate changes in plasma proteins in the 
methect his paper presents a study of plasma and of plasma 
tained from patients im various stages of rheumatoid arthritis 
tmpiled irt of an extensive electrophoretic investigation 

in rheumatic diseases 


nts w heumatoid arthrit The plasma or serum was diluted with 


the grows ¥) patients varying im age from 3 to 89 years 
the disease from one to twenty vears. The normal values 
fron eral subjects and for pooled normal plasma 
thi laborator ind others." \n electrophoretic pat 

plasma is shown in chart 1 It can readily be seen from the 
min is decreased from normal in rheumatoid arthritis, The 
how marked changes, On the average, the ? 

exhibit nly a sheht imerease over normal, whereas the 

lit } w a marked increase as does the Y globulin The in 
reater than that of any of the other plasma proteins 

resent typical electrophoretic patterns of rheumatoid arthritis 
ed changes in the plasma protems occ urred in the 

ed cases of the disease. Many of the 

the disease for several years; for example, patients M. S., 

41. and H. P man aged 51, had rheumatoid arthritis for 
ears, respectively. Their plasma proteins showed marked 

ters t the lise ‘ For the past several years, patient 
rm life, has consumed a good diet, has been 
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plasma albumin and an increase in 7 globulin and fibrinogen. 
reported electrophoretic 
i samples of serum and plasma from patients with rheumatoid 


eeting, Armas-Cruz and co-workers 


Experimental Procedures 


‘ 1 and serum were obtained from either oxalated or untreated 


" turate buffer H RO nic strength 0.1) and dialyzed in Visking 
{ rt la with daily change of buffer Electrophoresis was 
tl modification of the Tiselius? apparatus with use of 

t alytica ! air rrent was maintained at a value of 25 + 
! t The patterns were photographed and projections 

i 1 hee irea enclosed bw the base line and the pre- 

! with a planimeter and equated to total protein. Each peak 

at t letermine values for individual components Mobility 


boundary anomaly of each pattern. 


Results and Comment 
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Nine of the patients had more than one plasma sample analyzed. Of 
interest in this connection is the series of eight patterns obtained on patient 
O. H., a boy aged 14, over a period of eight months. The first pattern, 
shown in chart 4, was obtained in the active stage of the disease, and the last 


A 


102 56 i21 85 49 59.0 


Chart 1 Electrophoretic pattern of normal plasma. The per 
centage of each component is shown below its peak in the 
pattern 


(chart 5) was obtained during marked clinical improvement. A comparison 
of the values for Nov. 1, 1948 and June 30, 1949 reveals an increase in al 
bumin and a decrease in fibrinogen and globulin fractions as the patterns 


Taste | Percentage Composition of Plasma Proteins in Rheumatoid Arthritis. 


Date Albumin Globulin 
B 


‘ §/47 38.3 
3.3 
21/49 39.3 
23/48 46.6 
1/48 
24/49 
10/49 
‘2/49 
7/29/47 
11/10/48 
7/18/49 
8/26/49 
2/20/49 
6/ 2/49 
8/13/49 
Average for 46 patients 
(63 plasma samples) 
Average for 3 groups of 
normal persons . 
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progress toward that of a normal person. The results in this series are in 


accord with those of Dole, and Rothbard,* mentioned earlier. 


Table 2 presents typical data obtained from a compartson of plasma and 
serum pairs of 18 patients with rheumatoid arthritis. When compared with 


y ¢ 4 
Patient Sex Age 
‘ 
| 70 10.4 i 
68 170 
7.6 166 
11.3 34.6 | 
99 196 J 
8.2 14.7 
96 18.8 
13.7 14.7 
10.8 144 
6.9 28 91 15.5 
49 |_| 12.1 56 10.2 
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A 


196 9983 129 67 426 


Electrophoretic pattern of plasma from patient 


M 41 Tully 18, 1949 


346 113 105 8! 70 284 


t ttet f plasma from patient | | 


135 105169 56 143 292 


from patient © H 


plase 


1960 
si4 | 
4 
| 
| 
| | 
| 
a, 
4 
4 
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the average values for normal plasma proteins in table 1, the data trom 
the pairs correspond closely to those given by the plasma samples. The 
plasma and the serum samples obtained from 9 normal persons and included 
in table 2, have a higher ¢, globulin and a lower 4 globulin fraction than the 
plasma from three groups of normal persons reported in table 1, For this 
reason, the ¢, globulin component shows little change, whereas the # globulin 
is markedly increased when the paired samples from patients with rheumatotd 
arthritis are compared with the pairs from the 9 normal individuals, It is 
probably more significant to compare all the values obtamed trom patients 


A 


104 70 77 124 45 580 


Electrophoretic pattern of plasma from patient © H 
Tune 39, 1949 


Analysis of Plasma and Scrum Protems in Rheumatoid Arthritis 


Patient Age Samy Albumin 


Pr. Mc Vlasma 48.3 


Serum 52.9 


Plasma 43.0 
Serum 48.5 


Plasma 46.1 
Serum 496 


Plasma 41.8 
Serum 454 


Plasma $2.5 
Serum 41 


Average for Plasma 49 
18 patients Serum 


Average for Plasma 4 
9 normal persons Serum 598 


with rheumatoid arthritis with those obtained from the three groups of nor 
mal persons show in table 1, since the values for the * and # globulin com 
ponents of the normal pairs differ from the larger number of normal plasma 
values that have been reported by several investigators. The patterns of a 
typical pair of plasma-serum samples are shown in charts 6 and 7 


a 


q 
7.3 16.7 ; 
7h 110 10.1 2.5 15.9 
AS % 1 14.7 16.3 91 11.8 
| 26 149 
H. Mc e 37 16 110 10.0 67 21.6 } 
57 10.3 116 198 
51 7.2 13.1 12.3 8.3 17.3 
ii Woo 
M.S g 41 7.8 10.7 10.5 10.5 18.0 
60 11.5 14.2 12.9 
43 10.3 Ro 66 106 
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In the majority of the pairs, the serum albumin and 7 globulin are 


increased over the same fraction in the plasma, while the other components 


show little difference. The new component 7° in serum has been shown to 
he a definite protein fraction by Deutsch, Alberty and Gosting.” They stud- 
ied this fraction in normal serum and found that it represented about 3 per 
ent of the total protet In a series of electrophoretic studies on liver dis- 
omponents of plasma-serum pairs of 9 normal 


A 


216 67100110 46 461 


tha et sttern of plasma from patient H 
Aug ¢ 194% 


ilts were determined. The averages of these normal pairs are included in 


table 2 for compart with those from patients with rheumatoid arthritis 

j Phe value for the ymponent agrees with that of Deutsch and co-workers 

\s vet, no reports have appeared in which changes in the 7° globulin 

have been studied in disease. Work in this laboratory indicates considerable 


| iriats from the nort lo ertam diseases of the liver One of the major 
brectives in anal ¢ paired samples of plasma and serum in rheumatoid 

if rthritis was to ¢ te the globulin fraction. Even though many of the 
erum samples ntaimed at bnormally high y globulin, the 7’ globulin 

ract ill cases remained close to normal, with an average of 2.9 per cent 
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198 30116 103 57 496 


of serum from patient Hi 
Aug 6, 1949 
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In limited experience with a few cases of rheumatoid syondylitis, it ap 
pears that the plasma proteins are more nearly normal than in rheumatoid 
arthritis. Investigation of plasma proteins in rheumatoid spondylitis is in 
progress 

A comparison of the results obtained in the present investigation with 
those from an extensive series of patients with rheumatic fever, in this labora- 
tory,"* reveals differences in the patterns from patients with the two diseases. 
In general, the changes in albumin, *, and 7 globulins and fibrinogen are 
more marked in rheumatoid arthritis than in rheumatic fever. 


Summary 


Electrophoretic analysis of the plasma proteins of 46 patients and the 
plasma-serum pairs of 18 patients with rheumatoid arthritis has been carried 
out 

A marked decrease in albumin, a moderate increase in # globulin, and a 
marked increase in ®, and 4, and 7 globulins and in fibrinogen compared with 
the values for normal plasma were observed 

A series of eight plasma patterns on 1 patient obtained over a period of 
eight months illustrate changes in plasma proteins that occurred from the 
active stage of the disease to marked clinical improvement, 

The 7’ globulin component of serum in rheumatoid arthritis was not 
increased over that observed in normal persons 

The plasma proteins of persons with long-standing rheumatoid arthritis, 
who have consumed a balanced diet for years, are still characteristic of the 


disease 
Discussion 


Dr. H. M. Hines (lowa City): The gest that the lowered albumin fraction rep- 
careful study carried out by Drs. Routh resents a compensatory response to the 
and Paul adds further evidence that rheu clevated globulin fractions, thereby pre- 
matoid arthritis is associated with an al- venting any appreciable change in the 
tered homeostasis. The significance of the plasma oncotic pressure, or whether low- 
altered plasma protein picture is not clear. ered plasma albumin fractions are tied up 
Che fact that remissions and responses to with deficient synthesis by the liver? May 
compound E are preceded or paralleled by 1 ask what specific prognostic or diag 
shifts to normal patterns of plasma protein nostic assistance the more elaborate elec- 
fractions emphasizes the generalized sys-  trophoretic analysis shows which is not 
temic nature of the disease. I should like revealed by the older fractionation meth- 
to ask whether these workers would sug- ods and by sedimentation tests? 


We are indebted to the Departments of Pediatrics and Orthopedics for their cooperation in obtaining 
plasma and serum samples. 
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TRICEPS-SUBSTITUTE BRACE FOR QUADRIPLEGICS * 


HENRY R. SHEAR, M.D. 
and 
A. ESTIN COMARR, M.D. 


VAN NUYS, CALIF 


The ultimate objective of the treatment of patients with spinal cord 
injuries is to render them as independent as possible.’ This task is especially 


difheult in quadriplegics who are extremely helpless. Fortunately, the biceps 


musculature, with its higher segmental motor supply, is spared in many 
cases while the triceps function is abolished at the same time? The presented 
brace takes advantage of this condition and, by restoration the muscle equili 
brium, allows for sufficient function of the elbow joint. This, in turn, permits 
the use of eating utensils, combs, brushes, etc., so important in daily life and so 
sigmiheant a factor for the improvement of the known behavior pattern’ of pa- 
tients with spinal cord injury 


Our brace has a threefold purpose (a) It offers resistive exercise for the 
biceps; () it acts as a cock-up splint for the hand and (c) it furnishes an im 
proved holder for eating devices than that previously described.‘ 


Description 


The triceps brace u ‘ } detachable instrument holder, (weighs 11/5 
pounds). It is made of ib 2% urgical steel and consists of four basic parts 
These (figs. 1 and 2) are ar 1 por 1, with two bands, (4) an elbow portion 
(joint and spring with pro i ‘ ) ) the forearm portion, with one band, 
and the hand portiort ru arm segment the proximal band is 
riwid except for freedom to ' ong axis (fig. 14) This band fits on the an 
terior surface of the arm (fig. 2 di | band of the first se@ment is rigid and 
overs the per asp hy rm ‘ 2) \ leather strap, attached to the end 
f this band p rm ttact a buckle at the base of the band. The 
elhow joint is « 1¢ male-female hing \ r IR) An 8-32 1/4 inch pin, which 
is sunk thronet s center, keeps t t mtact. Laterally, a 7/16 inch pin, 3/8 inch 

is welded int (fig +) pin is slotted and receives the center end 
spring (fig The spring is dinary five-coil automobile door latch 

The « t bent heh to 3/8 inch pin which is 1/2 inch 
and wel ‘ ‘ he rearm | of the brace (fig ID) 
pr ve elk skin covers ‘ t i ) sides along the forearm portion 

vf the brace (fig. 1/ s 1} plac ”y 4 le which fits snugly over the pin. 
Another leather-covered mn lb is riwid] hed at the distal end of the fore 
arm segment ar rel snus rior ast ve wrist (fig. 2). From the 
flexor surface he ! rojects surgical steel (1/8 by 1/3 inch), 
bent to contorn we < ul ithe wr and hand im the cocked up position (fig. 1E) 
The palmar | on 3 f red and curved around the lateral edges of the 
palm im order t upper 1 st 12 d. It is mounted to the wrist portion 
1 manner permit ugh 3600 degrees This is accomplished by 

Froo; int, into which fits a screw through 
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the female portion. The under surface of the palmar portion carries the receptacle 
for the specially fitted fork, spoon or other instrument. A small leaf spring attached 
to each instrument fits into the receptacle and insures a tight fit (fhe 1F). All por- 
tions of the brace which contact the skin are covered with elk skin and padded with 
foam rubber 


tated 


Comment 


Phe return of paralyzed veterans of World War IL has revived the interest 


in braces and orthopedic appliances here’ and abroad. Prior to this time available 


references were scarce.” Only a few prosthetic devices have been described for 


f tors, FE Spinal Cord Injuries, Veterans Administration Technical Bulletin, Washington, D. C., 
Dec. 15, 1948 

6. Guttmann, I Rehabilitation After Injuries to the Spinal Cord and Cauda Equina, Brit. }. 
Phys. Med. 1:17, 1946 

7. Kubs, Wm. ©& The Care and Rehabilitation of Patients with Injuries of the Spinal Cord and 
Cauda Equina 4 Preliminary Report on 113 cases, J. of Neurosurgery 4:40, 7, 


Gen 
Fig. Brace and its compenent parts 
| 
Fig. 2 Brace im correct position on patient 
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the upper extremities, armong them an ingenious brace for use in palsy of the 
brachial plexus.” 

Che presented brace, developed by on of us (H. R. S.) fulfils the essentials 
ef any brace as outlined by Lewin’: (a) It furnishes the highest degree of 
stability commensurate with the physical state of the patient; (5) it protects 
nst imbalance caused by unequal pull of normal muscles against paralytic 


aga 
muscles; (c) it prevents further deformity by this imbalance; (d) it is light 
enough im construction to permit the patient to use it without undue fatigue ; 
(e) it avoids pressure areas on the skin or bony prominences; (/) 10 ts within 
the financial reach of the patient, or of an agency that will furnish it, without 
sacrificing durability 

The advantage of this brace is that it can serve many purposes, It permits 
resistive exercises of the elbow flexors in cases of poliomyelitis, cord injury or 
peripheral nerve lesion. The resistance can be adjusted to the strength of the 
biceps by lengthening or shortening the coil spring The part which holds the 
implements serves also as a cock-up splint. It can easily be modified in order to 
fit the particular situation [he most mmportant service rendered by this brace 
is that it enables a quadriplegic patient to eat instead of being fed. This function 
is accomplished by combining the stabilization of the hand, including the firmly 
attached eating utensils, with the fully utilized voluntary function of the residual 
strength of biceps and shoulder muscles. The rigidity of the wrist and forearm 
permits a patient with completely flail wrists to feed himself. This is superior 


to a previously described eating utensil which required some voluntary action 
out! Attaching an electric shaver, pen or pencil, toothbrush or 


i 
l articles of importance Lor daily use benefits the independence and 


ot the wrist 


patient. It is obvious that this brace must be fitted individually if 


other persona 
morals of the 


maximum efficiency is expected 


Summary 


\ triceps-substitute brace is described which serves a threefold purpose in 
the constant endeavor to guide the paralyzed patient toward self dependency 
It replaces the absent triceps function and restores the lost equilibrium to the 
elbow joints; it serves as a cock-up splint for wrist and hand aneb it permits the 
use of eating, writing or other devices essential for daily comfort, Sw 


Siman, H. R A Device in Which Springs Replace the Action 
of? th Arm, |. Rew 
sis 1941, 

tirmingham Veterans Ad 
Department of Engineering of the University of 
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WHAT IS HAPPENING TO MASSAGE 


Is massage a useful therapeutic measure? Recent reports from good 
investigators tend to cast doubt on the value of this time-honored physical 
agent. A study’ on the changes in the blood flow was done by the Mayo 


group. The conclusions were these 


l There ts no consistent or sigmficant average increase in t blood flow after 
deep stroking and kneading massage of the extremities, in normal subjects, in those with 
rheumatoid arthritis or m those with spastic paralysis of the extremities 

2. There is a moderate, consistent and definite increase m cireulation after deep 
stroking and kneading massage to the extremities of subjects who have flaccid paralysis 

3. Vigor 
the average blood flow of the massaged extremity 

4. Neither deep stroking and kneading massage nor vigorot timulating massage 


of the extremities results in consistent or significant ime in the blood flow of the 


ous, stumulating massage results in consistent and signiheant increases im 


contralateral unmassaged extremities 


The Northwestern University group found that “massage proved com 
pletely ineffective in delaving the loss of mass and strength of the anterior 
tibial muscle of the dog following experimental denervation of long duration.” 

\n earlier study from the lowa University group found in denervated 
muscles that “massage caused only a slight retardation of weight loss but 
proved to be effective in maintaining the strength of denervated muscle.” ? 
These investigators believe from their observation that the most effective 
therapy for the treatment of paralyzed muscles is the combination of massage 
and electrical stimulation. This, at least, gives some credit to massage 

From this evidence it would appear that massage as ordinarily admin 
istered does not increase the blood flow to the part nor does it prevent the 
weight loss in denervated muscles. 

Proof of the therapeutic value of massage and of its influence on certain 
physiologic changes has not been entirely lacking. Sporadic reports of bast 
research have appeared; however, the amount of laboratory work has not been 
sufficient nor the quality of critical examination always quite in keeping with 
a measure which has enjoyed such high repute. For those professional in 
dividuals in the field of physical medicine, massage has been universally ac 
cepted and most widely used. To many of these persons, merely questioning 
the value of massage might appear sacrilegious. Even for physicians who 
consider massage a form of rubbing, credit 1t with virtue and generally rec 
ommend it. 

From antiquity massage has been accepted. The ancient Egyptian, 
Greek and Persian medical writings gave prescriptions for massage. Hip 


pocrates’ words are usually rated sufficiently authoritative as to demand 
ittention. In 430 B. C. in discussing the treatment of a dislocated shoulder 


1 Wakim, K. G Martin, G. M Ierrier, J. ¢ Eikins, 
Maseage on the Circulation in Normal and Paralyzed Fatremities. Arch ’ 
2 Kosman, A. “i, F and S the Effect of anne vated 
Skeletal Muscle of the ‘ 
Suskind, M. I Hajek, an M 
Muscle, Arch. Phys. Med. 27:133 (March 


19 


fiects of Massage on Den ed Skeletal 
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following reduction, he wrote “It is necessary to rub the shoulder gently 
and smoothly. The physician must be experienced in a great many things, 
but assuredly also in rubbing ; for things that have the same name have not 
the same effects, for rubbing can bind a joint which is too loose and loosen 
4 joint that is too hard.” Juotations from Hwang-Ti in 2697 B. C. to the 
present time could be cited as the opinion of authorities for massage. 

Among the more recent laboratories studies which testify to the merit 
of massage, the following are ex imples. <A noteworthy one is that of Chor 
and associates, who found that “the degree of regeneration of the peripheral 
nerve in Macacus rhesus monkeys is not actually influenced by the use of 
physical therapy measures. The condition of the remaining muscle is the 
important factor in determining the degree of muscle repair and recovery 
which follows the regeneration of the peripheral nerve” and they concluded 
that “massage and passive movement therapy appear to be the most bene- 
ficial.” 

\s to capillary circulation, an earlier investigation’ has shown the effect 
of external stimuli. Light pressure produces an almost instantaneous though 
transient dilatation of the capillary vessels, although heavier pressure may 
produce dilatation of more enduring nature “Microscopic observation of 
helds in which only a few capillaries are open, and hence in which only a 
few can be seen, reveals that pressure of this kind may cause practically all 
the smaller vessels to become visible because of the blood flow created 
through them.” To be sure, capillary vasodilatation is no guide to the changes 
occurring in the deeper and larger blood vessels. A cinematographic study 
done by Dr. E. R. Clark and | \. Swenson, from the Department of Anat 
omy of the University of Pennsyly inia, upon the ear of a rabbit showed actual 
changes in the vessel walls which permitted the passage of leukocytes. After 
massage there is an “increased rate of blood flow and a change in the vessel 
wall which is evidenced by a sti king and emigration of leukocytes Massage 
is thus accompanied by an in reased interchange of substances between blood 
stream and tissue cells, with an altered and presumably improved tissue 
metabolism.” Further proof of the effect of massage on the lymphatics and 
circulatory system was the work of Bauer, Short and Jennett,” when they 
injécted proteins into the joints of dogs and found a more rapid elimination of 
these substances through the Iymphaties by mean of massage 

Many problems other than the effect of massage on the cir ulatory sys 
fem might be scrutinized. The various types of technic now commonly em 
ploved could be more thoroughly € valuated as to specific phy siologic changes 
Will the influence of Dr. Mennel! of London be threatened? His quotation, 

never be afraid «of rubbing too gently . the nature of the movement 

is litthke more than a caress pertormed with uniform speed and monotonous 
regularity,” are revered words in many schools. The work of the Mayo group, 
cited in the first reference, shows at least that the less Vigorous massage 
loes not change the blood flow. Where 's any proof of the optimum length 
f time a massage should be given? 

Is there any value in the use of medicated ointments for counterirritation 7 
Che laymen apparently have faith in these ointments, Tons of the numerous 
idvertised proprietary products are purchased vearly lo be sure, these 
purchases in’ themselves ire not evidence of theiy efficacy What drug is 

Atrophy and Ke 
na and Volumes After Hemorrhages 


Hauer WW She ‘ and Hennett, A Manner of Removal of Protem from Normal 
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capable of producing the greatest and longest amount of vasodilatation? As 
long ago as 1876, Drasche’ showed that an alcoholic solution of salicylic acid 
applied to the skin caused an almost immediate appearance of salicylate in 
the urine. A more recent group of investigators* confirmed this work on 
human subjects and, in addition, showed in a rabbit's ear photoelectrically 
that the amount of hyperemia was greater when the ear was massaged with 
methyl salicylate than when no drug was used. The factors of skin pene- 
tration and absorption of various drugs are far more than mechanical ones; 
they involve many physicochemical and biologic considerations. Information 
is needed by detailed and controlled studies not only of the drug itself but 
of the vehicle in which it is absorbed, the area of the body massaged, the 
length of time and the difference of absorption from the various types of 
massage, and numerous other individualized problems. These questions and 
others would seem to demand more interest and investigation so as to es : 
tablish definite facts. 


The influence of massage on the central nervous system must not be 
overlooked. Light stroking massage ts often prescribed as a sedative. It is 
also said to relieve spasm, produce relaxation and reduce pain. Where is the 
proof? Certainly patients will attest to its significant relief; however, is 
this purely subjective? Scientific means are now available to measure such 
factors objectively. Even if the effect is only subjective, isn’t this psychologic 
benefit of considerable therapeutic value’ Vain may be relieved by several 
different means. A study on the effect of counterirritation by various meth 
ods showed® that when tactile sensations were induced by rubbing the skin 
with cotton for its mild effect, it produced “temporary relief’; however it 
was less effective than cold, heat or electrical stimulation. The very nature 
of pain and the reaction it produces in different patients and in different 
diseases and disorders could be investigated so as to measure the alteration 
in the response of the pain threshold by various forms of massage. 

The purpose of this editorial is neither to review all the literature, either 


old or new, about massage nor to weigh one argument against the other as j 
to the relative merits of this agent, but to show that another measure in : 
physical medicine is stimulating interest so as to secure precise knowledge. ; 
This is as it should be. Sufficient sound clinical research and enough basic i 
scientific investigations will eventually aid in evaluating this physical agent. . 
From such work much of the empiricism about massage will be removed. : 
It will then be prescribed rationally and specifically because of its proved ; 
effects on various pathologic and psychologic processes. No longer will | 
such a quotation be possible as the following from the pamphlet issued sey ‘ 


eral years ago by the Council of Physical Therapy* of the American Medical 
Association on Massage: “There is probably no other measure of equal 
known value in the entire armamentarium of medicine which is so inade- 
quately understood and utilized by the profession as a whole.” 


. 


Now Council on Physical Medicine and Rehabilitation 
lirasche, Wien. med. Ztschr. @6:1049, 1876 


Beutner, R.; Calesmick, Powell, E and BKortin, 1 the Abserption and Excretion 
of Methylsahecylate Administered by Inmunction, Lab & Clin, Med 14:1655 (Nov.) 1943 

% Gammon, G. D., and Starr, 1 Studies on the Relief of Pain by Counterirritation, J. Clim. in 
vestigation €0:15 (Jan.) 1941 
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Special instruction course 2,000.00 accounting records and such other auditing pro 
Banquet 1,014.00 cedures as we considered necessary in the circum 
‘tances 

Potal $ 8,664.00 In our opimon, the accompanying balance sheet 
Direct convention ex- ae and statement of net income and surplus present 
pensecs 6,175.37 tairly the financial position of the American Reg- 
istry of Physteal Therapy Technicians at Decem 
Convention income results of its operations tor 


ber 31. 1949. and the 
1 ne 2,488.63 the vear then ended in conformity with generally 
Miscellaneous accepted accounting principles applied on a basis 
msistent with that of the preceding year 
lotal income $30,233.79 


96.51 
We submit the following exhibits 
Expenses 
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Office and sal 
aries $18,266.06 \ Ralance Sheet, December 31, 1949 

Printing “Archives” 11,156.90 B Statement of Net Income and Surplus 
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960,57 1949 

Telephone and telegraph 334.37 

Sectional meetings 900 

E.ducatio conterence 382.55 
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mal fees 541.21 

Provision for loss on un- 


Yours truly, 
: George Rossetter & Co 
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Expenses 


14,500.00 
\ecrued interest 
net 5 


116.65 


> 
3 


$23,622.09 
the year $ 5,049 28 
beginning of the 


21,045.60 Liabilities 


: Current Liabilities 
of the year $26,094 88 
Account payable Ameri 
Report on Examination for be Year Ended can Congress of Physical F 
December 31, 194 Medicine $ 569.02 
April 17. 1950 Accrued federal excise tax 10.80 
Apn 
Board of Registry Total current liabili 
American Registry of Physical Therapy tre 
Pechnicians 
North Miel 
Chicago, 


Deferred Income 
iigan Avenue, 


i Dues collected in 
vear 1950 

Deposits with applications 

sub to f if ap- 
examined the balance sheet of the i) 10.00 

istry of Physical Therapy Techni- I 

ot December 31, 1949, and the related otal 6.942.00 

cle co c 
t income and surplus for the year hr ¢ 

Surplus. pe x} 6,094.2 

examination w as made im ac vibit B ‘ 4 27 

e with wenerally accepted auditing stand 


advance 
$ 6,938.00 


ided yur 


oO ? 
cordingly imcluded such tests of the Potal $23.62 20 


| 
billed to 
American 
Net income 
‘ Surplus at 
year 
Dear 
We 
Amer 
clans 
staten 
then 
rdan« 
ards and 
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Registry of Physical Therapy 
Technicians 


Surplus 


Income and 
December 31 


Net 
Fnded 


$ 7,788.50 
4,476.0 


9400 
15.00 


$14,035.65 


expense 


an Lon 


1 Medi 


> 


itigraphing |}, 


superv! 


13,599.92 


$16,094 27 


e Yea 
Report of the Membership Committee 
tte Membership again ret 


1 each, abroad Canada, 


The 
showed 
lhatributed as 


mie rbership 


follows 


Number of 
State Members 
Alabama 
Arizona 
Arkansas 
Cahtornia 
Colorado 
Connecticut 
District of Columbia 
Florida 
Illimots 


Indiana 


Towa 
Kansas 
Kentucky 
Louisiana 
Marvland 
Massachusetts 
Michigan 
Minnesota 
Mississippt 
Missourt 
Nebraska 


mutside of 


Membershay 


43 was distributed as follows: 
Brazil, 3 
and Turkey, 2 each 
Cuba, Denmark, Australia, Greece, 


and 


Rice 


England, 
wal, Puerto 
gium 
New Zealand 

At the 
ber of 


and | 
time ot 


new applications 


Richard Kovacs, 

Ren | Joynton 
M.D 

(Clarence 


M.D 


Dail 


census 


total membership 


ruguay, | 


rendering 
vending was 31 


Ave., 195° 


>? and Puerto Rico, 1 


on April 1, 1950, 
583, geographically 


Number of 
State Members 
Nevada 1 
New Jersey 19 
New York 130 
North Carolina 7 
( Yhio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Dakota 
Tennessee 
Texas 
Utah 
Virginia 
Washington 
West Virginia 
Wisconsin 


Abroad 
Canada 
Other 


Address Unknown 


the United States, total 
Canada, 18; 
Hawaii, 

Bel 
Malta, 


each; 


each 


this report, the num 


M.D., Chairman 


Max K. Newman, 
MD 


George M 
M.D 


Pie rsol, 


Awards by National Foundation for 


Infantile 


Paralysis 


\wards totaling $1,441,721 for scientific research 


fessional educaty 


and pr 
heen approved by t 


National Foundation tor 


It was revealed that th 
Dimes contributions would go to 19 
professional orgamizations 


institutions and 
iw the nited 


rt 34 individual pr 


hout 
it preventing the disease 

| well as tor 


and ott 


methods, as 


crentists, 


nurses 


The new awar 


rsons 
lust 
Awards tor 
prevent of 


he Board ot 


States 


virus research, secking a means 


mm in poliomyelitis have 
Trustees of the 
Infantile Paralysis. 

¢ $1,441,721 from March 
universt- 
The will 


research 


awards 
jects for aimed 
and improving treatment 
the doctors, 
ier essential professional 
effect July 


training of 
mto 


ds went 


te 


control the disease were made to 


: 
& 
q Income 
Kee tration tees 
Sales 
emblems 
x Director 152.15 1,403.15 
Interest » United State 
honds 362 
Miscellaneou 5.50 
9 
13 
— 3 
4 
Share of office =! 9 4 
% hilled by Amer 12 > 
Printing and 168.59 21 
Ihirector) 769.32 ? 
ire 
vision and grading 258.00 - 
I ard meeting 153.49 
Purchase of pit 402.50 
= Hee quipment nd sup 
208.44 
el hor and telegrap! 32.26 
Postace 1.12 
0.08 
a ectible duc 172.00 
232.93 
ase of emblems 233.2 
2 Net Ir « tor the Year $ 2,524.55 
ry it Beginning of the 2 
rts 
4 ember all arts i the United 
sember. 19490 apphecant wer 
New York, 7; Minnesot 
Hlinois, Iowa, Ot and Texas, 4 
eact Ca nia lorad New Jersey 
Pent wnia, 3 ca - 
Arka as, Liat t Columbia, | ia, Indiana 
Michigan, Mus oe; North Carolina, Oregot 
4 rennessce, Virginia, Washington, and Wisconsir 
= 
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Yale University, New Haven, Connecticut under the 
direction of Dr. R. Paul, $161,750 and $90,634. 
Johns Hopkins University, Balimore, Maryland, under 
the direction of Dr. Kenneth F. Maxcy, $94,030 
Pitesburgh, Pittsburgh, Pennsylvania, un 
ion of Dr. William Mcl). Hammon, $31,060 
of Michiwan, Ann Arbor) Michigan, under 
direction of Dr. Thomas Francis, $81,500 
York Universrty-Bellewue Medical Center, New 
under the direction of Dr. David VP. Earle, 


University of Minnesota, Minneapolis, Minnesota, un 
der the direction of Dr. Raymond N. Bicter, $14,000 
George Washington University, Washington, D. C., un 
der the direction of Dr. Paul K. Smith, $7,120 
University of Minnesota, Minneapolis, Minnesota, under 
on of Dr. Jerome T. Sywerton, $15,512 
of Washimgton, Seattlh, Washington, under 
ef Dr. Charles A. Evans, $26,930 
of Oregon. Eugene, Oregon, under the di 
Arthur W , $6,275 
niversity of California California, under the 
direction of Dr. Wendell M. Stanley, $41,480 
For the purpose of improving treatment meth- 
ods, thus reducing the damages caused by the 
disease, awards went to 
Cornell Universty 
York, under the 


rection 


Medical College, New York, New 
David P. Barr, $4,700 
Universty of California, San Francisco, Cahforma, wn 
der the direction of Dr. Robert B. Aird, $4,900 
University o Minnesota, Minneapolis, Minnesota, un 
der the direction of Dr. A. B. Baker, $13,125 
Northwestern University, Chicago, Limos, under the di 
rection of Dr. Lewis |. Pollock, $8,000 
The Children’s Medical Center, Boston, Massachusetts, 
under the direction of Dr. William T. Green, $6,000 
University of California, San Francisco, Cahfornia, un 
der the direction of Dr. LeRoy (¢ Abbott, $9,100 
New York University, New York City, under the di 
rection of Dr. Harold K. Work, $23,500 
Syracuse University, Syracuse, New York, under the 
direction of Dr. Otte H. MOller, $11,000 
‘niversity of Minnesota, Minneapolis, Minnesota, under 
the direction of Dr. Allan Hemingway, $4,404 
To meet the ever increasing need for profes- 
sional persons to continue an expanding program 
of research and to provide the highest type of 
treatment to patients, educational awards were 
made to 
Meharry Medical College, Nashville, Tennessee, under 
irection of Dr. Murray C. Brown, $70,500 
Washington University School of Medicine, St 
Missourt, under the direction of Dr. Robert A 
$13,400 
Northwestern University Medical School, Chicago, Ith 
now, under the direction of Dr Stafford L. Osborne 
$¥,254 
Umversty of Seuthern Cahfornia, Loe 
toruta 


hirection of 


the 


Louts, 
Moore, 


Angeles, Cals 
under the direction of Miss Margaret 5S. Rood, 


Physical Therapy Association, New York City, . 

direction of Miss Mildred Elson, $53,762 
‘)rganization for Public Health Nursing, New 
under the direction of is Anna Fillmore, 


The balance of the 14 educational awards will 
be admimstered by the National Foundation to 
provide scholarships and fellowships for grad- 
uate training in professional fields 

The Board ot Trustees by interim action earlier 
in the vear also approved an award of $150,000 to 
the American Hospital Association in Chicago for 
a two year study of the costs of hospital care 
\lso awarded at that time was $75,000 to the In- 
ternational Poliomyelitis Congress for its pro- 
gram of aciivities 


Cerebral Palsy Institute 


\ two week Institute in Cerebral Palsy, for 


quahfied physicians, nurses, physical, occupational 
ind speech therapists social service and guidance 
workers, and teachers, has been announced by Dr 


Plihp D Wilson, President of The Coordinating 


Council for Cerebral Palsy in New York City, 
Inc., 270 Park Avenue, New York City. The In 
stitute will be held for a two week period begin 
ning Monday, November 6, and will include lec 
tures, clinical demonstrations and seminars 

An eminent faculty of physicians and profes 
sional personnel, authorities in 
fieids, will participate 

Fellowing the 
three 


their individual 


Institute, opportunities for a 
month im-service training course will be 
available to a limited number of physicians and 
therapists 

Further information can be obtained from Miss 
Marguerite Abbott, Executive Director of the 
Council, 270 Park Avenue, New York 17, N. Y. 


Meetings 
The Annual Convention of the National So 
ciety for Crippled Children and Adults will be 


held Oct. 26, 27 and 28, 1950, at the Stevens Ho 
tel, Chicago 


Delegates from the more than 2,000 state and 
local affiliates of the National Society in the 48 
states, District of Columbia, Alaska, Hawaii and 
Puerto Rico will come to Chicago to obtain up 
to date knowledge of National Society's three- 
point program of education, research and direct 
services 

The Fourth Pan-American Congress on Oph 
thalmology will meet in Mexico City from Jan 
uary 6th to 12th, 1952. 


Refresher Course in Poliomyelitis 


The Department of Physical Medicine, North- 


western University 


Medical School gave a re 
fresher course in the care of infantile paralysis 
to qualified physical therapists and 
nurses from May 22 to June 23, 1950. 
was sponsored by the National 
Infantile Paralysis 


registered 
The course 
Foundation for 
Members of the Poliomyelitis Aid Unit and 
guest speakers participated in the teaching pro 
gram. The Illinois State representative for the 
National Foundation for Infantile Paralysis as 
sisted in arrangements and publicity for the course. 

Two hour classes, consisting of lectures and 
demonstrations were held three evenings each 
week The content of the course included epi 
demiology, otiology, pathology, neurology, the 
medical and orthopedic treatment, medical, social, 
educational aspects and home care. The em 
phasis was on the physical therapy and nursing 
care from the acute through the chronic stages 

The total enrollment of 175 was divided ap 
proximately into half physical therapists and half 
nurses representing many types of institutions 
and agencies in Chicago and surrounding area 
On July 5, 6, 7 a course for physicians in the 
treatment of Infantile Paralysis will be offered 
at Northwestern University Medical School, This 
course is also sponsored by the National Foun- 
dation for Infantile Paralysis 


$27 
27 
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rgzeon, David Lewis Northern Hospital; Direc 
f Orthopaedics, Royal Live rpool Children’s 
tal: Consulting Orthopaedic Surgeon Lan 
County Council; Visiting Orthopaedic 

Alder Hey Children’s Hespital, Liver 
onsulting Surgeon to the Ministry of 
Regional Orthopaedic Con 

f Health, et Third edition 

Pp. 444, with illustrations 
liams & Wilkins Co., Mt Royal and Guill ord 


Baltimore 2, 1949 


title of the lume might imply that sur 

ioints is the prime consideration and 

the varrus perative procedures for the 

nt diseases and d rders are included neo 

attempt is made to detailed surgical 

mics. For many ol nditions the author 

mmends ane the conservative 

es rather t ; sur and physical thera 

c methods d for practically all 
diseases 

lividual joints is dis 

ther sabilities 

less im 

since urin F the tuber 

unts have becon less frequent, tortu 

Most all conditior re very briefly con 

sketchedly some instances 

tt for examp! I short chapters on 


us arthritide he helpful 


il, t 

lomyelitis, paralysis and the 

a rapid review f ped maternal tor or 
lists chiefly 


PHYSIOLOGY OF HEAT REGULATION 
AND THE SCIENCE OF CLOTHING. Prerarep 
ar THe Reovest or tHe Divison oF Mepicat Sci 
ences, NATIONAL Research COoUuNCcH Edited by 
1. Newburokh, Professor of Clinical In 

Medical hol niversity of 
Price 7.5 7 with 78 
Saunder an Philadel 

1049 


row! f the desire in World 
e ade he clothing tor 
they 

climates i world 


llient exampi« how 


rHOPAED pec cal Medicine there 


CBE, MB n body heat regulation 


3 
4 
4 
MEDICINE AND REHABILITATION. (Cin ul t 
na {> pationa herat N en ti 
x er, 148-Decemb« Frank Hi ‘ 
css © a ‘ ; 
= oan of the Department of Physical Medicine,and W 
el pita New Y k \ 
\s te kd rs Vl). Consultant 
} ‘ € { nir 
ent. Saint | Hospital, Washingt 1). 
Kehabilitat and ca Medicine New York 
( eue Medicine Direct of the 
lepartment of Me ne and Rehabil 
Relle li mital Fa h i Price, $5.00 
136. wit lustrat Year B Publis! 
a0) EF. Iilinois St. Chicag Lh, 150 
x Ait bret pee. the Year k of Physical 
M ne contimies annual publication with Reha 
é hilitat The 1949 issue bids fair 
sinta the edit juaiit und careful seles 
‘ ate wil were tablished 
Ee by the former editor, Richard Kovacs, M.D, The 
a 
sbilitatior ens pa wider field of 
va 
‘ the firat ¢t publ hed under the 
e the new ed ehiay Since the new editors and 
ate rift have ha ex ence the 
le » set back fros lack 
ul experi \ review of the abstracted 
nption In the 1949 j 
g | ‘ i the Yea I ne will find abstract 
‘ nf rit ‘ andl re 
} 
t cat ‘ eT 
oe War Il to prov 
ca and rehabuilita the 
t t t ed 
tistance and 
tology. The Ye vide conflict. 10 to on 
dete te! practica and clinical pr hlem can 
ns bas ence esceare 
abe the a ent n phy acle ate thine under difficult circumstances 
in fact, it has become a review of the phystetory 
a \ PRACTICE OF O38 is a 
GERY. By T. P. McMurray in this 
‘ l niwe ty rary Oyrtt paed The first chapters the book discuss 
. 
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to climatic environment. It in- 
CThermometry and Heat Trans 
fer, an excellent chapter on the Regulation of 
Rody suture by Dr. Bazett of the Univer 
sity of Pennsylvania and an equally good chapter 
m hysiological Adjustments to Heat by Dr 
Robinson and Adjustments to Cold by Dr. Speal 
Of particular interest to the specialist in 
Physical Medicine the article by Dr. Day on 
Regional Heat Lo 

There are extensive these 
chapters and together they form a review of phys- 
heat regulation that should be read by 
with 


human re sponse 


cludes chapters on 


Tempe 


man 


literature indexes in 
iology 


everybody wil is continuously concerned 


heat in clinical cases 

of the book is concerned more 
clothing as a thermal barrier. Here 
scientific aspects of the problem dom 
book. Some of these articles have been 
published in ereater detail elsewhere, but the sum 


given here is of superior quality through- 


the apph ation of 

The second part 
directly wit! 
again the 


inate the 


ut 
Of particular interest to this reviewer were the 
the Desert by Dr 
niversity of Rochester, and the 
on Protection Against Dry Cold by Dr 
Reldine and Against Wet Cold by Dr. Spealman 
There is an article on the Special Problem of 
Hands by Drs. van Dilla, Day and Siple which 
should be read by everyone interested in periph- 


on the Physiology of 


of the | 


eral vascular diseases 

Altogether the this book as 
on the physiology of heat regulation 
overestimated. It should be in the li 
of every specialist in Physical Medicine and 


value of a review 


and treatise 
cannot be 
brary 
every physical therapist 

THE PHARMACOLOGY AND TOXLOLOGY 
OF URANIUM COMPOUNDS. Wrrn «a Section 
AND Tox ICOLOGY or Fiwvor 
Hyproges Fdited by Carl 
Voegthn, PhD Formerly Chief of Diviston of 
Pharmacology, National Institute of Health, U.S 
Public Health Service; Formerly Director of Cancer 
Research and Chief of the National Cancer Institute, 
wind fHiarold ¢ Hodge, Ph.D. Professor of Phar 
| xicology, Schoo! of Medicine and 
Cloth. Price, 
10.30 illustra 

1084 with 17.11 illustra 
Book Company, Inc., 330 
York 18, 1949 


THE PHARMACOLOGY 


INE AND 


nacology and [x 


Dentistry, University of Rochester 


$10.00. Tome A*. Pp. 524 with 
tions I Pp 


tions Hill 
West New 


ome 
MeGraw 
42nd Street, 


reviewed consists of two books, 
tomes, or volumes both marked “VI-1" meaning 
“Volume 1 of Section VI" of the National Nuclear 
Series. They are distinguishable exter 
nally by the fact that marked with 
star, the other with The former con 
tains the table of contents, the first nine chapters 
and part of the tenth, making 524 
second contains the rest of the tenth chapter, the 
remaining seven chapters, and the index, and the 
pages are numbered from 525 to 1084. It is un 
to make this clear because 
there is a source of annoyance here similar to 
that in the famous Abderhalden series of Bander, 


The item here 


Enerey 


one is one 


two stars 


pages; the 


fortunately necessary 


Teile, Abteilungen and Hefte, and it is clear that 
the editors have not hit upon the best possible 
solution of their problem 

The subject matter of these two tomes is 
extremely important and timely inasmuch as uran- 
ium is stated to be the most poisonous of metals 
when injected intravenously or subcutaneously in 
soluble forms. A its toxi- 
cology begins on p. 237. The fact that so much 
of the processing of uranium involves the hand- 
ling of large quantities of the volatile and ex- 
tremely reactive hexafluoride adds to the difficulty 
of avoiding industrial This also leads 
to the considering the chemistry, 
toxicology and hnology ot fluorine, hydrofluoric 
acid, and the fluorides, about which the present 
work also supplies information of fundamental im 
actually dramatic 
contributors all re 
collaborators in a scientific 
achievement of the highest order 


compact summary of 


accidents 


necessity of 


The whole makes 


and the 


portance 
reading, 
serve rec 


numerous 
etitron as 


ULCERS AND ECZEMA OF THE LEG 
SEQUELES OF PHLERBITIS. By Holger Bisgaard, 
Preface by H. Haxthanusen, M.D, 
University Paper Pp. 111 with 36 
Damsh Kroner. Einar Munksgaard, 
Denmark, 1948 


Professor of the 
or ¢ openhagen 
illustrations. 15 


Norregade 8, Copenhagen 


This is a monograph origmally published in 1939 
and recently translated into 
by the author's widow. The 


English and published 
author im his explana 
tion for many of the common disorders of the lower 
extremities states that the result of “infil 
tration edema” skin, subcutaneous 
and even the This 
work reports 100 cases of varying degrees and stages 
The treatment for 
drome” of the leg 


these are 
which involves the 


tissues, muscles, 


nerves hone 


author's “varicose syn 
technic of 
elastic bandaging applied according to cer 
and ambulation. He heat exag 
¢ snfiltration that bakers, blacksmiths 
much cooking are made 


these 
includes a special 
Massage 
tain rules 


ves 
gerates and 


and women who do worse 


\lthough the principles 
treatment are not 


by «¢ xposure to the radiation 


in the method ol 


they are 
reported excellent re 
sults m this monograph would justits 


new, 


not as trequently used as the 


MENTATI 
By Paul V 


HYGIENE IN PUBLIC HEALTH 
Lemkau, M.D, Associate Professor of 
Public Health Administration and Director, Mental 
Hygiene Study, School of and Public 
Health. The Johns Hopkins University. First Edi 
tion. Cloth Price $4.50. Pp. 396. The McGraw- 
Hill Book Company, 330 West 42nd Street, New 
York 18, N. Y. 1949, 


The author of this volume has had considerable 
experience in field research in preventive psychiatry 
service in the U. S. Army. He 
offers a practical approach to discussion of the de 
ments of mental hygiene in an over-all program of 
pudlic health and preventive medicine. Part I under- 
takes to fields of mental hygiene and 
public health; it outlines public health practices in 
relation to mental hygiene, and indicates the respon 
sibility of the health officer for this part of public 


Hygiene 


as well as in the 


define the 


| 
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health service. Part II discusses personality de 


velopment and maturation of the mdividual with the 


clarity and simplicity essential to an understanding 


i principles by the reader who lacks spectalized 


training in psychiatry. This volume should do much 


to broaden the concept of the need and practica 
bality { establishing mental hygiene service as a 
component of tty dern publi health practice It 
should be also of great value both as a reference 


and as a text in many types of educational institu 
tions, from colleges of liberal arts to medical schools 


und other graduate imstitutions 


BRIEF PSYCHOTHERAPY \ HaANDROOK For 
Prystcrans ON THe Aspmcrs or Neurosis By 
Hertran Prohman VOD. with the collaboration 
i P Frohman. Foreword by Walter 
flvares M.D. Clot! Price, S400. Pp. Lea 
& Febiger, 0 S. Washington Sq, Philadelphia 6 
Pa, 1948 


This is a practical handbook on neurosts tor 
the general practitioner It presents a classifica 
ne llowed a chapter on neurotic 
me aniamms The material on etiology 1s concise 
and leave wt the more abstract theories. Active 
psychotheray is described and pertinent warning 
is given that “frank neurot tates are best left 
untouched by inexperienced hands The use of 
illustrative use histories adds interest to the ma 
terial included are fourteen pages on general 
semanti as used in psy hotherapy An interest 
ing feature is the glossary for patients at the end 
f the book Within the 265 pages of the text is 
essed considerable helpful information for 
the ‘ interested ut 
ine 


FSSENTIALS OBSTETRIC AI AND 
GYNECOLOGICAL PATHOLOGY. By Robert 1 
Fuuliner MD. PACS. Assistant Professor Gyne 
colog The Western Reserve Medical School As 


sociate Gynecologist, University Hospitals of Cleve 
land, Ohio, and Marion Douglass, M.D, Formerly 
Assistant Profs r, Gynecology The Western 
Reserve Medical Sct 1. Second edition. Cloth 
Price. 357 with 300 illustrations 


Mosby Company 307 Washington Blvd St 


This is a textbook on obstetrical and gynecolo 
gical pat! ev which compiles handily the scat 
tered patl gical information to be found in 

sl ks The female generative organs 
are so far as there are so many normal 
pt gical variations in histology. Even minor 


listurbances im the complicated endocrine mech 


ani ' their functions may bring about 
profound hanges in these structures The fre- 
juer f inflammatory processes and tumors of 
many kinds in the female pelvis is well known 
\! these acts " jus he publication of 
a nited to this particular field of path 

wy The favorable reception of the first edition 
has wa ted the r | edition in which some 


i the original sections presenting systematically 
the structure and pathology of the various parts 
been amplified 


PHYSICAL MEDICINE Ave., 


and a large number of new illustrations have been 
added. This well presented volume should be 
useful for students, interns and all physicians con- 
cerned in the special pathology related to obstet- 
rics and gynecology 


INTURIES OF THE BRAIN AND SPINAI 
CORD AND THEIR COVERINGS. Newropsy- 
cutateic, Surcicat, and Mepico-Lecat Aspects 
Edited by Samuel Brock, M.D. Professor of Neu- 
rology, New York University College of Medicine 
Third edition. Cloth. Pp. 783. Price, $10.00. The 
Williams & Wilkins Company, Mt. Royal and 
Guilford Avenues, Baltimore 2, 1949 


The subject of trauma to the central nervous 
system is of growing importance particularly in 
view of our mounting toll of traffic injuries. This 
new edition is also appropriate at this time as it 
includes new information gained from war expe- 
rience. New chapters are devoted to discussion of 
intervertebral dise lesions, back and cord injuries, 
traumatic neuroses, and electric shock injuries. Dr. 
Brock has selected an imposing list of contribu 
tors with the result that authoritative monographs 
are available on all aspects of brain and spinal 
cord trauma and the separate chapters are well 
documented by carefully chosen references. Dif 
ferential diagnosis, pathology and physiology are 
stressed rather than treatment details Important 
medico-legal aspects are covered, but not reha 
bilitation of the injured 

This is a book which should prove indispensable 
to the neurosurgeon and considered as a standard 
reference for all others dealing with accident cases 
of this type 

PRACBICAL NEUROLOGICAL DIAGNOSIS 
Srectat Rererence TO THE PropLems OF 
Nevrosurcery. By Ro Glen Spurling, M.D., Clinical 
Professor of Surgery (Neurosurgery), University 

i Louisville School of Medicine, Louisville, Ken 
tucky Fourth edition. Cloth. Pp. 268. Price, 
$5.00 Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, Illinois, 1950 


his book, the fourth edition of Practical Neu- 

logical Diagnosis, has been completely rewritten 
with the addition of a section on the hypothala- 
mus. A wlossary of commonly used neurological 
terms has also been added. Chapter One deals 
ith neurological examination, with pertinent facts 
cearding the taking of an adequate history. Chap- 
ters Twe to Five cover the divisions of the Cen 
ral Nervous System, presenting in a direct, con 
cise manner the present concepts of anatomy, 


physiology and clinical considerations pertinent to 
each. Chapter Six deals with examination of the 
reflexes; Chapter Seven the cerebrospinal fluid; 


Chapter Fieht diagnostic roentgenology. This vol 
ume is well written and outlined, presenting the 
principles of neurological diagnosis simply and di- 
ctly, with adequate illustrations. It is recom- 
mended for students and neurosurgeons as an aid 
" liagnosis of neurological conditions, but does 


not take the place of a neurological textbook 
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TEXTBOOK OF PHYSIOLOGY. By Wilkam 
D. Zeethout, Ph.D., Professor Emeritus of Physiol- 
oxy in the Chicago College of Dental Surgery (Loy 
ola University), and W. Tuttle, Ph.D. Profes- 
sor of Physiology, College of Medicine, State Uni- 
lowa. Tenth edition. Cloth. Price, 
710 with 307 illustrations. The C. V. 
Company, 3207 Washington Blvd, St. 
1949 


versity of 
$4.75. Pp 
Mosby 

Lows 3, 


The advances made in physiology necessitated 
an extensive revision of this popular textbook. In 
the presentation of the subject matter the authors 
have realized the limited knowledge of the begin- 
ner and have devoted adequate space to the ana- 
tomic and chemical relationships associated with 
basic physiologic concepts. In addition, they have 
taken a practical view of the many principles 

It is true that much may have been left unsaid, 
for physiology today is too vast a subject to be 
treated in a comprehensive manner. The book, 
however, is well suited to the needs of the college 
student or physical therapist who desires an ele 
mentary knowledge of the subject. As a whole, 
it is well written, containing many definitions to- 
gether with a well designed glossary. There are 
a sufficient number of good illustrations and a se- 
lected list of references. As a textbook of phys- 
iology, it can be recommended to physical thera 
pists 

THEY ALSO BELIEVE. A STUDY OF MOD- 
ERN AMERICAN CULTS AND MINORITY 
By Charles Samuel 
Ph.D, Professor of the History and Liter- 
Religions, Northwestern University 
Cloth. Price, $6.00. Pp. 491. The Macmillan 
Company, 00 Sth Ave, New York 11, 1949. 


RELIGIOUS MOVEMENTS. 
Braden 
ature ot 


The author presents a sympathetic study of 
thirteen minority religious groups, all either born 
on American soil or having their major develop 
ment here sy far the greater bulk of the writ 
ing concerning the separate movements has been 
violently partisan, either for or against. The au- 
thor attempts to do eight things: (1) to present 
the essential historical facts concerning the rise 
and development of each group considered; (2) to 
set forth as simply and clearly as possible the 
major distinctive religious ideas each holds, and 
out of what ideas arose; (3) to show at 
what points agrees with and differs from 
normative Protestant or Catholic belief; (4) to de- 
scribe and account for the distinctive form of 
organization employed in each. (5) to indicate 
the significant religious, social, economic, or 
other practices exhibited by each group; (6) to 
point out what seems to be the basic motivations 
to which each dominantly appeals; (7) to note 
current trends in the present day life and thought 
of the various movements; and finally (8) to make 


these 


Cac h 


some attempt at generalizations concerning the 
movements on the basis of comparison of one 
with another and with the 
groups. The author makes no attempt to evaluate 
the movements, to show are right of 
wrong, strong or weak leit for the 
reader to do 


majority religious 
where they 
This is 


Some of the most important chapters are: the 
peace mission movement of Father Divine; psy 
chiana. new thought; unity school of Christianity; 
Christian Science, theosophy; the | am movement; 
the liberal Catholic Church; spiritualism; Jeho 
vah's Witnesses; Anglo-Israel; the Oxford Group 
movement; and Mormanism. 

The author 
an ordained clergyman, who has been a university 
the field of the History of Refigion 
The book is ably written and 

well presented. Dr. Braden 


has been a life long Methodist, is 


teacher in 
for many years 
the subject matter 
has pertormed a great service im presenting this 
interesting and unbiased study 


THE PRACTICE OF MEDICINE. By Jonathan 
Campbell Meakin, C.B.E.. M.D, LL.D, DS. For 
merly Professor of Medicine and Director of the De 
partment of Medicine, McGill University; For- 
merly Physician-in-Chief, Royal Victoria Hospi 
tal, Montreal; Formerly Professor of Therapeutics 
and Clinical Medicine, University of Edinburgh; 
Fellow of the Royal Society of Edinburgh; Fel 
low of the ‘Royal Society of Canada; Fellow of 
the Royal College of Physicians, Edinburgh; Hon 
orary Fellow of the Royal College of Surgeons, 
Edinburgh; Fellow of the Royal College of Phys 
Canada; Fellow of the American College of 
Physicians; Honorary Fellow of the Royal So 
ciety of Medicine. Fifth edition, Cloth. Price, 
$13.50. Pp. 1558, with 518 illustrations. The C 
V. Mosby Company, 3207 Washington Blvd, St 
Louis 3, 1950 


cians, 


4 book of this magnitude purporting to cover 
the enormous subject of the practice of medicine 
has found its rightful place in medical literature 
as a text for medical students and a reference for 
general practitioners. One cannot expect all the 
newer advances to be included, but established 
recent therapeutic methods are described. Notable 
in this revision is a new chapter on psychosomati 
medicine replacing the one on psychiatry. Chemo 
therapy and the use of antibiotics are the 
subjects of a new chapter, and the chapter on 
endocrines is largely rewritten. As is true of all 
publications of this type with which the reviewer 
is familiar, the topic of physical medicine and 
rehabilitation is inadequately presented. The il 
lustrations are of good quality, and the indexing 
and printing are designed to enhance speedy ref 
erence reading 
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Disablement. 
Edit Bret. 1. Phys. Med 12:8 (Tuly-Aug 


Adverse outside factors beyond the mtrol of 
the d abled are erroneous vocational guidance 
mployment in unsuitable jobs, especially inferior 
jobs ami unsatisfactory management at their 


place of employment. With a few exceptions, iv 
A grouy tudied by Wittkower, all the patients 


“ had had amputations were in employment at 
the examination A proportior t 
men who had been skilled manual workers 
hanwed ver ¢t clerical ccupations afte ther 
laablement Their tendency t give wf their 
killed jobs was generally not warranted byw the 
type i the lisability Roughly 0 per cent t 
the men wi had lost a lew were in occupations 
which re juired | ne tanding (fos example, fitters 
welders and assemble walking and car-driv 
ime ple tact nspect 
and ‘ ‘ hea iting ex 
ample k ind railway 1 ter \l t 
per cent thos } ta " ere it 
at “reat ‘ kil for 
cample as welde Al t 66 per 
ent { i umed were sa hed wit the en 
pl ment TT} e wl were d itished mplained 
that pation were tre were 
tempora were t tor did not 
give the t chance tion 


The Short First Metatarsal: Its Incidence and 
Clinical Significance. Robert I. Harris, and 
Thomas Beath. 


| Bone & Sure 31-A:553 1940 
Measurable shortness of the first metatarsal re 
att the nad not nece irily mear 

at it ne ea reach the und and 
that le weight w be transmitted tl! ugh this 


ca are equa 

y in weight-bearing, 1 led the metata 
‘ ise th starsal arcl 
It t nd and 
t tf ata arthe ward tha 
he f the because they 
are ! ape the ita Ir any 
ane t port t 
‘ 
ta “ the 

erabie eff fiset the 
ill effect t ‘ t de 
viation ‘ t ture | t ase 


the first metatarsal segment, the flexor hallucis 
n@us, as has already been indicated, can pro 
vide the necessary supplement to function. After 

all, foot function is dynamic as well as static. 


Venous Thrombo-Embolic Phenomena: Their 
Absence in Paraplegic and Tetraplegic Patients. 
Albert W. Cook, and Harold A. Lyons. 

Am. J. M. Se, 218:155 (Aug.) 1949. 


The observation is made that a group of 45 
paralyzed veterans represent a total of 115 man 
years in which their lower extremities have not 
been moved voluntarily They have been sub 
jected to approximately 175 surgical procedures 
Up to the present there has been no death in this 
group from a pulmonary embolus. Data concern 
me the coagulation mechanism of the blood of 


these patients are presented and shown not to be 


onsistent with the idea that the blood of these« 
patients clots subnormally Other factors pro 
ducine injury to the vein walls in the lower ex 
and fa it enous stasis in these 

b ire reviewed From the data obtained 
the following concel ' are warranted the 
younw average age ft the patient in this group 
accounts for the absence of fatal pulmonary em 
bolizations, the age of bed-rest patients is one of 
the chief determinants of the occurrence of lethal 


thrombo-embolic phenomena, and the basis for the 
influence of advancing age on the incidence of 
thrombo-embolisms may be, in part, the concomi 
tant decrease in the human source of heparin, the 


mast ce Ils 


The Study of Peripheral Vascular Disease with 
Radioactive Isotopes: Part II]. F. W. Cooper, 
Jr.; Daniel C. Elkin; Patrick C. Shea, Jr., and 
E. W. Dennis. 


Sure. Gynec. & Obst. 88:711 (Tune) 1949 


Che introduction of the use of radioactive isto 


topes in the study of peripheral vascular disease 
has made possible the critical evaluation of the 
reulation in the tissues of the extremities Al 
though all methods of instrumental investigation 
inherer weaknesses, they contribute 

a addition t the clinical evaluation of 
as ‘ Studies on the circulation in 
the muscles of the extremities in normal individ 
‘ and those with vascular diseases have made 
ssible a mor biect aluation of the patient 
Iv measuring the rate of disappearance of radio 
active sodiun hloride trom the muscle of an 
extre tv, an additiona ethod of evaluating the 
latory phystolog it the extremities has been 
made possible In the study of 57 normal in 


and 102 patients with peripheral vas- 
ilar disturbances, curves representing the rate of 
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disappearance of the sodium from the muscle form 
statistically accurate patterns. It is believed that 
this method of study may offer a valuable aid in 
the evaluation of certain forms of therapy which 
are believed to enhance the circulation 


Care of the Paraplegic. 

Current Comment. — 1 M 

23) 1949 

The Journal, during the last two weeks, 
published an extended consideration of the care 
of the paraplegic patient. The National Paraplegic 
Foundation, which is concerning itself particular- 
ly with veterans who have suffered from these 
seriously disabling injuries, sponsored the article 
through its medical advisory committee. Among 
the agencies that have been concerning themselves 
arly with the paraplegic patient is the 52 
Associations, Inc., organized with the specific pur 
pose of doing everything possible to make life 
the veteran who has become dis 
abled through injuries to the spine that make 
the lower half of the body incompetent. Any 
physician who reads the intensive detail involved 
in the scientific care of such patients will realize 
that laymen who devote their time, their funds 
and their efforts to bringing some happiness inte 
the lives of those who have themselves 
so fully toward the winning of the war deserve 
the utmost encouragement and assistance. The 
52 Associations deserve support, particularly by 
physicians who know how important is the mental 
attitude of the disabled patient 


A. 140:1032 (July 


has 


particu 


worthwhile for 


given of 


The Management of Recovery from Venous 
Thrombosis in the Lower Limbs. John Homans. 
Surgery 26:8 (July) 1949. 


This 


report is based upon a study of 

cases exhibiting the quiet stage of venous throm 
bosis, or phlebothrombosis in the lower limbs. It 
was hoped to learn how the management of the 
immediate and remote convalescence had influ 
the ultimate state of the affected 
legs. A few patients were treated by conservative 
measures alone, most were subjected t 
interruption, and a smaller number to 
anticoagulant therapy. Though many of these pa 
tients had suffered from pulmonary embolism, no 
attempt is made determine the 
lite value of the 
ultimate fate of the leg being the only considera 
tion. Well-developed obstructive thrombophlebi 
included. The 
the late results of 
perience with cases of 
(phlebothrombosis) treated by 
or by anticoagulation indicates that 

tent use of gravity drainage, graded 
bandaging, and the proper balance between de 
pendency and elevation is of advantage in estab 
lishing a permanently efficient collateral 
return from the lower limbs, especially 
required after an extensive thrombosis; the con 
nections of the deep (profunda) with the super 
ficial femoral vein usually are intimate and occa 


enced leg or 


some form 


of vein 


here to relative 


saying various procedures, the 


author has 
this 


qunet 


tis is not previously 
Ex- 


thrombosis 


discussed disease 
early 
vein interruption 
The consis 


exercises, 


venous 
and is 


sionally the two systems are practically one, but 
the collat 
eral norma! 


unsatistactory 
the 
deep femoral system of veins may be expected to 
olfer a good collateral long as the 
common femoral vein is open, whether or not the 
common femoral has been invaded by thrombosis, 
and surgical obstruction of the common femoral 
vein necessarily and seriously opposes the estab 
effective collateral circulation, but 


combined systems have 


connections with higher veins; 


pathway as 


lishment of an 
may be compensated for by especially prolonged 
measures during the immediate 
convales« ence 


physical therapy 


and rem ote 

Exercise in the Bath: Evidence of Its Value as 
Compared with Exercise in Air. A. R. Togna. 
Brit. Phys. Med. 12:105 (July-Aug.) 1949 
The { exercise in water offers the ideal 


solution to the problem of breaking through the 
enabling 


method 


vicious circle of growing decadence, by 


everyone to make better use of the oxygen in the 
air breathed. By exercising the body in the bath, 


even very weak persons are enabled to take ex 
ercise which 
their 


when the 


helps to restore, as far as possible, 
This 
nature of the gymnastics is considered 
takes the form of a rhythmic move 

designed to bring every muscle of the body 

oncerted and the body as a 
a state of balanced activity; but, unlike other 
the bath movements are 
(ne is amazed to find that, even when 
ire performed vigorously, the pulse rate goes 


bodily energy will become obvious 
Each exercise 
ment 
action whole 
forms of activity, not 
strenuous 
they 
This ts due to the nature 


exercises and to the fact that the buovancy 


up by only a few beats 
vf the 
entirely overcomes the force 

The specific gravity of water is about 
as that of the body. In other words, 


of the latter, or any part of it 


the water almost 


ral weiaht 
ed to a minmum, the body being largely 


sustained by the water The object of performing 


unteract the gradua! 
the 


the exercises in 


loss of 


water ts to « 
relieving the muscle of 
support the the 
means of the muscular 
obtained, the three essential prop 
muscle, extensibility, retractility, 
are provided with an economical action, 
pable of the loss of muscular 

bather can find an indication of the valuable 
his taking his 
and immediately after exercise 
He will find that his pulse rate is only increased 
few the exercise has 
ntinued, whereas, by attempting the same 
will find himself 
exhausted within a minute or two, however young 
ind healthy he may be 


elasticity by 
weight of 
fuller 


tension necessary to 
body in air By 
relaxation so 
erties of namely, 
treaty 
delaying tone 


result obtained in own case by 


pulse rate before 


by a beats, however long 
been 
movements in air, he 


muscular 


As a result of the general circulation promoted 
by the system of exercise in the bath, oxygen 
and nourishment are more evenly carried to, and 
shared by, the tissues, through the maximum ex 
pansion of the lungs and consequent contraction 
and relaxation of the abdomen. In harmony with 


| | 


SM 


thie action the blood in the big vessels of the 
abdomen, as noted above, is squeezed out and 
pumped into them again rhythmically Conges 
tion of the abdominal organs is prevented or re 
lieved The normal functions of the liver, pan 
creas, genitalia and endocrine glands are pre 
served The warmth of the surrounding water 
causes the capillaries of the skin to open, with 
the result that the skin becomes better nourished 
and more useful in quality, and the cleansing 
which takes place through its active pores assists 
the work of the kidneys 


Physical Therapy in Postthoracoplasty. One 
Year's Notes and Observations. Jacob Gold- 
berg; Ralph Friedlander; Harry B. Doppelt, 
and Dorothy E. Miller. 

Am. Rev. Tuberc. 60:189 (Aug) 1949 


Sixty postthoracoplasty patients were observed 
during a one year time in a Veterans Hospital 
for tuberculous patients. The observable changes 
which resulted from thoracoplasty were classified 
under two headings (a) scohosis with concomi 
tant skeletal changes of the head and neck, the 
shoulder girdle on the operated side, and thorax 
and the pelvis; (b) skeletal deviations and changes 
of muscle function of the shoulder girdle on the 
operated side 

An attempt was made to explain the differences 
in external appearance resulting from thoracoplas 
ty on the basis of six factors; exercise program; 
age of patient nature of surgery; ¢ ndition of 
spine prior to surgery; morphologic type; and per 
sonality 
The Pathology and Treatment of the Post-Phle- 

bitic Leg and Its Complications. Josephus C. 

Luke. 

Canad. M.A. J. 61:270 (Sept.) 1949 


The author lists instructions for the continual 
care of the leg damaged by phiebitis as follows 
Wear vour elastic stockings from the time you 
get out of bed until you retire, with the exception 
of bath time The stocking should be renewed 
every three months, and it is best to have two 
stockings that can be alternated for cleaning pur 
poses. Do not stand for more than thirty minutes 
without sitting down for fifteen minutes and ele 
vating the leg on another chai When standing, 
get into the habit of flexing the toes in your 
shoes and frequently rising on tip toes Plan 
your day so that you can he down for two to 
three half hour periods and elevate your leg to a 
45 degree angle The back of a small straight 
backed chair is useful for this purpose When 
ever you sit down, elevate your leg on a foot- 
stool, chair or chesterheld At night raise the 
foot of the bed on blocks about twelve inches 
high. Apply a bland cold cream to the affected 
skin at nights about every second day Avoid 
irritation to the involved leg, especially in respect 
to sunburn and hot water bottles. Be extremely 
careful to prevent bumping or scratching the af 
fected leg 


The etiology of the post-phlebitic leg and its 
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omplications ts discussed and the belief expressed 
that interference of the lymphatic return is the 
wreatest single factor and venous retardation a 
secondary one. The entrance of pyogenic organ- 
isms via superficial trauma in such a leg is the 
immediate cause of the complications 

An attempt has been made to group such cases 
into four types for the purpose of treatment 
These are associated secondary incompetent vari- 
cose veins, those with evidence of sympathetic 
over-activity in the leg, those with marked soft 
tissue sclerosis about the ulcer and finally the 
group where the above factors are not present 
Emphasis is laid on the point that these forms of 
therapy are only aids in healing of the complica- 
tions, giving also some measure of protection 
agaist recurrence 
Poliomyelitis in the Arctic. J. D. Adamson; J. P. 

Moody; A. F. W. Peart; R. A. Smillie; J. C. 

Wilt, and W. J. Wood. 

Canad. M. A. J. 61:339 (Oct.) 1949 

A widespread epidemic of acute poliomyelitis is 
described among Fskimos in the Eastern Arctic 
of Canada This is one of the coldest regions 
of the Arctic. The epidemic occurred in the depth 
of an unusually severe winter It resulted in un 
precedented devastation; in the Chesterfield area it 
killed over 5 per cent of the total population and 
paralyzed 14 per cent. Spread appears to have 
been largely through the medium of clinically 
healthy carriers. All ages except those under three 
were affected. No evidence of disease was found 
in children under three years of age and there 
were only two at the ages of three and four. This 
suggests an absence of immunity except in the 
first few years. The epidemic has been shown by 
monkey inoculation to be due to a poliomyelitis 
virus. The brunt of disease from clinical signs 
and from pathologic findings is shown to have 
fallen on the lower cord, whence it ascended to 
involve the respiratory muscles. Very little evi- 
dence of meningeal, bulbar or cerebral involve- 
ment was found. All the features of the epidemic 
suggest that in a non-immune community polio 
myelitis behaves like any acute infectious fever 


The Physical Therapy Department. Leigh T. 

Wedlick. 

Brit. |. Phys. Med. 13:57 (March) 1950 

The physical therapy department should not be 
an isolated department; it is a vital link in the 
chain of hospital treatment, and it impinges not 
only on general medicine and surgery, but on all 
the specialties 

In the establishment of a physical therapy de- 
partment the author considers that the first essen- 
tial is the appointment of a medical director. The 
technicians who administer the actual treatments 
should be fully trained physical therapists, work- 
ing under the direction and close supervision of 
the medical director The use of semi-trained 
technicians, or of nurses who are not fully ac- 
quainted with the technical side of the work, can 
only lead to bad results 
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NEW DIRECTORY 


of the 


AMERICAN REGISTRY of PHYSICAL THERAPY TECHNICIANS 


is available at a cost of 50 cents 


Address all communications to 


AMERICAN REGISTRY OF PHYSICAL THERAPY TECHNICIANS 
30 North Michigan Avenue Chicago 2, Illinois 
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HEAVY DUTY Ziathermy 
with STABILIZED Freguency 


The Burdick X-85 Crystal Controlled Short Wave Dia- 
thermy conforms to frequency regulations without sacrifice 
of power. 

The heavy duty “X-85" has the heating capacity required 
for effective treatment of large areas, such as an entire 
limb. Yet its piezoelectric quartz crystal control stabilizes 
the frequency within a sharply restricted band. 

For ail diathermy applications, including electrosurgical 
uses, the “X-85" is constructed for smooth, powerful 
performance. 


X-85 


CRYSTAL CONTROLLED 
SHORT WAVE DIATHERMY 


For complete information, see your local Burdick dealer, or write us— 


THE BURDICK CORPORATION 


MILTON, WISCONSIN 


6S 
| FCC Type Approval q 
Ne. 471 q 
3 
THE | 


are you 
properly 
equipped 

for localized 
ULTRAVIOLET 
THERAPY? 


with HANOVIA'S AERO-KROMAYER 
Air-Cooled ULTRAVIOLET LAMP 


Especially Designed for loco! Ap 
plication, both surface and orificial 
this famous equipment is on essential 
in the profitable practice of ultra 
violet theropy 


This highly developed oi cooled 
lomp convenient to opercte 
allows greater comfort to patients 

widens scope ond range of 
treatment 


other important features . 


©@ Self-Lighting Burner @ Higher In 
tensity @ More Concentrated Light 
Source @ More Ultraviolet Through 
Applicotors @ Burner Operates in 
Every Position @ Constant Ultraviolet 
Output @ Automatic Full intensity 
ind«otor 


Address Dept. 306-H now for full 
detoils 


Chemical & Mfg.,Co., Newark 5, WN. J. 


World's / est producer of ultraviolet equipment 
or the Medical Profession 


No other medical periodical gives you such 
“wide coverage” in the field of physical medicine 
and Rehabilitation as THE ARCHIVES 
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In physical medicine, 

Ile equipment is more and more 

the preferred choice of speciolists and hospitals 

alike. Precision engineering “builds” into each ille unit o 

high degree of efficiency, safety and economy of operation—such important 
considerations in equipment designed to relieve pain and disability and improve function. 
Descriptive literature and medical reprints readily availgble. 


OTHER ILLE UNITS: New Improved Poraffin Bath, aan) 
Mobile Sitz Both, Folding Thermostatic Bed Tent, etc. eae peng 


FREEPORT, 
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PERFORMANCE... 


THE L-F MODEL 
SW-227 


Diathemy 


INVESTIGATE the dia- 
thermy unit preferred by 
most doctors and hospitals! 
Send the coupon below for 
detailed literature. 


Applicators 
Interchangeable 


Liebel-Flarsheim Co. 

| Cincinnati 2, Ohie 

| Gentlemen: Please send, without obligation, your latest 
luerature describing the SW-227 Diathermy. 
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PHYSICAL MEDICINE ** 
The following services are approved by the Council on Medical Education and Hospitals of the Ameri- 
can Medical Association and the American Board of Physical Medicine and Rehabilitation. Residen- 
cies in this specialty have been approved without specifying the number of years for which they are 
accredited. The Board will give appropriate credit for training in these hospitals on an individual 
basis. 


Hospitals, 42 Assistant Residencies and Residencies, 55 


Inpatrents 
Treated 
Number of 
Treatments 
Asst. Res & 
Residencies 
Offered 
Beginning of 
Service (1980) 
Keginning 

Ss 

) 


Month 


Name of Hospita! | ec ation bie! of Service 


United States Army 
Letterman Hospital® 
(reneral Hospital® 
Army Medical ( enter® 
Veterass Administration 
*Veterans Admin Hospital 


E. White 
uscombe 
M. Smith 


Fricke 


(,eneta Francisco 


==> 
sa3 


39,181 
472,950 
40.815 
24,000 
63,920 
279.817 
105,000 
62,792 
96,766 
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A 
A 


Admur 
Admin Hospital 
Vetera Admin Hosputa 
Nentedera! 
Los Angeles County Hoepitala' 
White Memorial Hoepital® 
Stanford University Hospitaleg' 
University o tac Merreal Center 
Colorade General Horpitalé Dinken 
tEmory University Hospitale me I. Bennett 
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WANTED Prystatetet 
direct department of eh cime wrt 
hespitel of 500 beds medical fully sow 
eetetanding clinicians expansion will previde sew 
Respital of Beds 


SUMMER 


Physical therapist te assist orthopedic ser 
dut of 
of 


Southeast Physical 
of department Nespetal 
oregram Widdle Western metrepetia Physical therapist 
supervisor interesting position with visiting serse 
combination supervisor teacher and Geld worker 
fern metropetis @) Physica! therapist sew convalescent 
ter erippted aniversity town. Seuth 
yeteal eragtet te wert with orth 


Gognrtment supervised by certified orthopedic surgeon 
men clinte town of 0.000 having facilities of two 
eal soheots (hh) Physical eccupationa! therapist 
therapist, head aed assistant sersery teaher new © retral 
large teaching hesgital: eniversity medical cen 
For further information please erite Burneice Larsen 
Burean, Paimetive Buiiding Chicago 


VACATION RELIEF 


Great demand for vacation relief 
for qualified therapists. 


For full information write 


American Registry of 
Physical Therapy Technicians 
30 N. Michigan Ave Chicago 2, Illinois 


t 
Washington, D. ¢ 
Fe Logan, Colo 
J Chamblee, Ga 
4 Vetera Hines, Til 
Veterans ie Hoepita New Orleans 
Veterans imin. Hospita Framingham, Mass 
Veterans Hospita lefferson Bke, Me 
tVetera H 
1 
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‘ 1/1 9/1 
‘ - 
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Goklwater Memorial Hospital@ City 
‘Hospital for loint Diseases City 1 40 00 
Hospital for Spe Surgery ‘ City 
Montefiore Hes for Chror Di City 
Mount Sinai Hospital® City Ww 7/1 50.00 
New Vork City Hoepitalé City F. 
Presbyterian Hospital *' City ‘ 91.021 2 1/1 41.66 
St Luke Hoeprtal® M 1,202 126,904 1 7/1 00 
*Rehabihtation Howpital 322 201,118 1 200 00 
Cleveland Clu Hospital 17,885 17,484 7/1 136 00 
Hoewpital of the t'n Pennsylvamag’ 1,394 15,575 1 Varies 100 00 
Philadelphia General Hoepitale Phila 2,073 21,749 
Medical College of Virginia, Heep Diw @' Rich md. Va F_A 787 14.909 
State General Hospital@’ Mad HOD 178 45.840 
The «tar stes } mat adi intert 
The dageer (¢) indicates temporary approva 
Rewmcdes s open to womer 
* In les Fellowshiy 
n Salary eotal ed by « ernment pay table 
| ** Reprinted in part A.M. A. (April 
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Presenting at the convention in Boston: 


ECA CD4. Anniversary model* 
a new and inexpensive generator 


with variable frequencies for 


conventional low-volt therapy 


Muscle Stimulation AC: 18 to 3000 cycles per second sine and square wave. DC: straight 
Muscle and Nerve Testing and pulsating. Surges: 6 to 60 per minute, AC and DC meters. \ 
Medical Galv anism Two circuits: simple in operation— reliable efficient 


q 
q 
q 


lon-Transfer Therapy 
” Repeat stimuli generators SA2 and SA4 
Other Low Volt Generators 
*Teca celebrates us 10th anniver- from $65. to $1380. 
sary in January, 1951. 
TECA CORPORATION @ 170 West 4204 Street @ Mew York 


SINE WAVE THERAPY 


The Motor Driven Way 


If you have been disappointed in results “the all 
electronic way’ don't despair and give up hope. 
Switch to McIntosh Sinustat and note the differ- 
ence. Let us show you how superior this mode 
of treatment can be in your hands. Don't handi- 
cap yourself with an ineffective instrument. 


There is a decided difference in the physiologic 
stimulus imparted by an absolutely symmetrical 
wave form as obtained by a motor driven wave 
generator and that produced by electronic tubes 
and temperamental relays and other gadgets. 
Some such gadgets have been known to break 
down in a few weeks time. 


Mcintosh No. 1521-B Sinustat 


Literature please 
Sinustat 
Manufactured by: 69th Ed. Catalogue 


Have representative call 


McINTOSH ELECT. CORP. mane 
227 N. California Avenue Chicago 12, Illinois } 400%! 5¢ 


CITY STATE 


The Golseth-Fizzell Modei DS 
CONSTANT CURRENT IMPULSE 
STIMULATOR 


A portable, scientifically designed stimu 
lator which provides physical therapy and 
the following diagnostic and prognostic 


aids 


Galvanic tetanus ratio — rheobase and 
chronaxis measurements — strength dur 
ation curves — and repetitive stimuli 
tests An electronic circuit automatically 
produces pre-set galvanic stimuli, adjust 
able in strength from 0 to 25 ma. and in 
duration from | ms. to 1!) seconds 


use nite for Additional 


CHICAGO MEDICAL ELECTRONICS UB. INC. 


6425 N \vondale Chicago 31, ll 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


This course is open to graduates of approved 
schools in physical therapy and occupational ther 
apy. Such graduates must be members of the 
American Physical Therapy Association and /or 
the American Registry of ~— Therapy Tech 
nictans, and Occupational herapy Association 

Tuition: None. For Schatacshtp to Cover Trans 
and Maintenance ontact, National 
eundation for Infantile Paralysis, 120 Broadway 
New York 5, New York 

Entrance Dates: First Monday in January, April, 
July and October 

Duration of Course: The Course is divided into 
two perte 

Part |. Overall care of convalescent polio 
with particular emphasis and special training 
in muscle testing and muscle reeducation 

Part Il Particular emphasis and special 
training in functional testing and functional 
retraining 

Each Part lasts three months and only selected 
students who have completed Part | will be ad 
mitted to Part I. All etudents applying for Part |! 
must be willing to remain through Part I! if 
eclected 


For Information Write : 
ROBERT L. BENNETT, M.D. 


Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


ANNUAL MEETING 


AMERICAN CONGRESS 
OF PHYSICAL MEDICINE 


Aug. 28, 29, 30, 31, Sept. 1, 1950 
HOTEL STATLER, BOSTON 


Reom aod Bath 
fer One Per Day 


re 


Deoudle Bed Rowe 
with Gath 
for Twe Per Day 
Twte Ged Reem 
with Bath 
for tee Per Oay 


Mere Tee Persons in One 
for each additional person in Double or Tele 
Ged Reem the extra cherge $2 50 per day 


iving Reem, Ged Reem acd Bate 
2) OO 2) 08 2450 2860 


it « af Me rete requested 
ene at the searest available rate will be reserved 


American Society of Physical Medicine 
Officers and Committees for 1950 
resident — Charles O. Molander 
resident Fleet — Miland E. Knapp 
Vice-President — Frances Baker 

cretary- Treasurer Max K. Newman 


Board of Governors 
harles ©) M lar be 


Bennett 


Knudson 
Membership Committee 
S. MeClellan, Chairman 


Dinker 


n Schmitt 
Nominating Committee 
ila Kirkpatrick Covalt, Chairman 
ten L. Boynton 
nald L.. Rose 
Program Committee 
M. Martin, Chairman 
Bovnton 
W. Dail 


As a result of a recent ballot of the voting 
membership, the name of the organization will re 
au as lis American Society of Physical 
Med 
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No doctor today can afford to be without adequate diathermy equipment. 
BUT be sure before you buy that you're not inviting TV trouble. 
FCC approval does nof guarantee freedom from interference. Buy 
MICROTHERM and play safe. 

MICROTHERM Radar Diathermy employs frequencies way above the 


television wave range. There's no interference. 


Ask your dealer to give you a demonstration of the modern 
Raytheon Microtherm, or write for Bulletin DL- MED601. 


Micnolhanrm— ravar vIATHERMY MEANS: 


Penetrating energy for deep heating desirable relationship between 
fat and vascular tissue temperature, cutaneous and muscle temperature 

effective production of active hyperemia precise application over 
large or small areas — no tuning, no electrodes, no pads, no shocks or 


arcs, no contact between patient and directors. 


RAYTHEON MANUFACTURING COMPANY 


POWER TUBE DIVISION 
WALTHAM 54, MASSACHUSETTS 


Excellence tn Elechrontcs 


ED | 
| 
| 
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ACCEPTED BY THE FOLLOWING: 


AMERICAN MEDICAL ASSOCIATION COUNCIL ON PHYSICAL 
MEDICINE : . 
F.C. C. APPROVAL NUMBER D-474 
UNDERWRITERS LABORATORY APPROVAL NO. £-6801 
CANADIAN STANDARDS ASSOCIATION 
» CANADIAN DEPARTMENT OF TRANSPORTNO.6 


Treatment of all body contours, both concave and convex, 

is now possible, usually with one placement of the drum 

head. The two wing drums swing 180 degrees, permitting 

uniform large-area treatment of complex anatomical parts. 

Energy absorbed per square inch is reduced... total heat 

dosage penetrates the deeper tissues without excessive heat- 

ing of outer skin surfaces. Notice the ease with which the new 
TRIPLE INDUCTION DRUM 

TWO YEAR GUARANTEE includes tubes. Free re- conforms to complex body surfaces. 


placement or repair within a two-year period. hes 


WRITE FOR FREE ILLUSTRATED BROCHURE 
ABOUT THE BANDMASTER AND THE NEW 
TRIPLE INDUCTION DRUM. 


BIRTCHER CORPORATION LOS ANGELES 32, CALIF. 


/ 
BANDMASTER 
3 « SHORT WAVE/DIATHERM WITH THE NEW 
AY RIPLE INDUCTION DRUM 
The Bdndmaster Short Wave Diatherm combined with the new 
e Trigfe Induction Drufm provides better diaghermy application. 
¢ Triple Inductigh Drum affords a metod for applying the 
large area technig/which is being recognifed as the outstanding 
| advantage of sMort wave diathermy ovey other methods of pro- 
: ducing heaf in deep tissue. Crysta/control assures proper 
frequesty stability for the life of unit. Power output is 
: = ¢ than adequate for all appligdtions. Deep heat can be gen- 
erated in all anatomical parts with accuracy of treatment. 
| 
\ 


